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The Weakest Link 


VERY now and then, when leisure offers the opportunity, we are given to the 
habit of attempting a philosophical evaluation of ‘‘ progress.’’ We always 
succeed in making ourselves unhappy. Nevertheless, provided one can take 

a sufficiently detached attitude, some light relief is to be obtained from the reasoning 
that, so far as aviation is concerned, the punishment man imposes on himself in his 
pursuit of “‘ performance’’ is but a little on account for the whole sum he will have 
to pay when that performance is put to its true raison d’étre. This, of course, applies 
only if the premise is accepted that the continual demand for extreme performance 
in aircraft, i.e., in speed, in height, in carrying capacity and in range, are primarily 
and essentially military requirements. 

However cynical the ‘‘ detached ’’ view may be, the punishing aspect is very real, 
and there seems to be little doubt that the limitations of man himself will eventually 
set the limits of his progress. In point of fact, the beginnings of this trend are now 
becoming apparent. The chief manifestations are linked with speed and altitude, 
not in the attainment of these quantities (though that is difficult enough), but in 
protecting man from their effects. At ultra-high speeds, skin friction can make it 
necessary for refrigerating equipment to be carried, whilst, equally, at high speeds or 
in conditions of high acceleration, escape from an aircraft necessitates ejector seats. 
Similarly, and because the human frame—or, at any rate, its contents—was not 
stressed to withstand these colossal accelerations, such fantastic articles of clothing 
as G-suits have had to be designed. For flight at great altitudes, not only is oxygen 
necessary to sustain life, but pressurization is required to mitigate the tendency of 
the human body to “‘explode.’’ Then, again, the almost total absence of water 
in the upper atmosphere can make it hecessary for humidifying equipment to be 
embodied in the cabin air-conditioning. Taking these several factors together, we 
have already reached the point where it is envisaged that fighter aircraft will embody 
‘‘capsule cockpits’’ which, in an emergency, can be detached from the airframe 
proper and allowed to drop with the pilot still secure and in comparative comfort 
until he can take to his parachute at the lower levels. The new barometric-release 
parachute described elsewhere in this issue is another approach to the same basic 
problem. 

Departing for a moment from our main theme, it may also be remarked that this 
ever-increasing complexity, particularly when it affects the airman’s apparel, un- 
doubtedly has its effect on the mind of the non-flying public. When the man (or 
woman) in the street sees a Service pilot, or a newspaper picture of a Service pilot, 
arrayed in the Martian-like garb of his calling—by comparison with which, to-day, 
a deep-sea diver looks as naked as Cupid—the natural reaction is that flying must 
be, if not actually dangerous, an extremely uncomfortable mode of progression. 
Though the civilian is perfectly well aware that he will not be called upon to wear a 
Mae West and an oxygen mask when B.E.A. takes him to Paris and brings him 
back, the psychological germ of doubt has nevertheless been subtly infused into his 
blood-stream. 

Time was when great achievements in the aeronautical world were dependent 
largely upon the physique and courage of the men (and women) individually con- 
cerned. Whilst, to a certain extent, these qualities are still extremely important, 
the attainment of outstanding achievements in flying to-day is primarily a matter 
of research. 

Navigational aids, automatic pilots, powered controls, and a host of automatic 
devices, all are designed with one end in view: to make the pilot's job easier, for by 
so doing, a harder job can be accepted. Necessarily, the furtherance of efficiency 
in all these ancillary fields is dependent on research, and in this connection one can 
reflect that it seems rather a pity that of the billions spent in research to increase the 
working capacity of the aircraft, practically none is devoted to similar research on 
man. 
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IN SEARCH of 
PROOF 


Research and Test Facilities at the 


English Electric Aircraft Division 


upon the aeronautical scene a few months ago, 

relatively few people had much knowledge of the air- 
craft activities of the English Electric Co., Ltd. As noted 
in our May 26th issue, however, the aviation history of the 
company extends back to pre-1914-18 war years, and 
although from 1926 until 1938 the aviation department 
was closed, aeronautical work was resumed with the recent 
war, and Hampdens, Halifaxes and Vampires in their scores 
and hundreds were produced in the Preston factories of the 
company. 

Thus the idea that a superlative new war machine is 
the product of a newcomer to the aircraft world—a sugges- 
tion more than once mooted—is seen to be quite erroneous. 
Nevertheleless, the decision of the company to undertake 
the design and manufacture of their own aircraft rather 
than those of other manufacturers meant that the whole 
fabric of a design and technical staff had to be established. 
This was built up under the chief designer, Mr. W. E. W. 
Petter, and his chief production engineer, Mr. H. C. Harri- 
son, together with the chief stressman, Mr. F. W. Page, 
and the chief aerodynamicist, Mr. D. L. Ellis. As an 
adjunct to the office work, it was foreseen that test and 
development equipment would be desirable, and (one of 
the advantages of having available the enormous resources 
of such a firm as English Electric) work on the design and 
construction of the requisite equipment was put in hand. 

At the Warton airfield establishment of the company— 
halfway between St. Anne’s-on-Sea and Preston—three 
tunnels have been constructed; (i) a oft by 7ft low-speed 
wind tunnel, (ii) a jet-induced-flow high-speed tunnel, and 
(iii) a low-speed water tunnel. The oft by 7ft tunnel has 
been working since May last year, the jet tunnel since 
July last year, whilst the water tunnel was finished in 
March this year. It is both noteworthy and significant that 
the design and construction of these several pieces of equip- 
ment have been executed almost entirely by the company, 
the sundry small exceptions being such specialized com- 
ponents as, for example, the balance steelyards. In addi- 
tion to the three tunnels, a structural test frame has also 
been built at Warton and this, too, is of home design and 
construction ; it is by some measure the largest test frame 
possessed by any aircraft manufacturer in this country, 
being, in fact, somewhat larger than the ‘‘ Abbey,’’ and 
only a little smaller than the ‘‘Cathedral’’ test frames at 
the Royal Aircraft Establishment. 

It is generally agreed that the most useful all-round wind 
tunnel is one having a working section of between 50 and 
100 sq ft, and a flow speed of between 200 and 300 ft/sec, 
in that Reynolds numbers high enough for reliable 
stability measurements can be attained in conjunction with 
models large enough for accuracy, yet of a convenient size 
to handle. In the basic design of the oft by 7ft tunnel 
the aim was to achieve a high standard of steadiness and 
evenness of flow with moderately low turbulence in a rea- 
sonable overall size. The salient points of design are: a 
contraction ratio of 5:1; a maximum diffuser angle in any 
plane of 5 deg; no expansion in first and second corners ; 
10 per cent expansion and Salter-type vanes in third and 
fourth corners; a settling length of 2oft; a constant net 
area through the fan section; a working-section length 
of 18ft’; and provision for screens in the settling length. 

With no screens in place (there is no. honeycomb) the 
maximum speed at 250 h.p. was just 200 ft/sec. One 
screen, of 30 mesh, 31 s.w.g. stainless steel, was then fitted, 


; NTIL the Canberra, so far our only jet bomber, burst 
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The 9ft by 7ft low-speed tunnel, the characteristics of which 
aim at steady, even flow with low turbulence. 


A, working-section with model on F, speed control ; G, working platform ; 
posnar ante distant-recording auto H, independently mounted working 
B, straightening vanes and _ nacelle setae it 
supports ; C, four-blade fan ; D, 250 h.p. J, balance recording console ; 
driving motor ; K 

» gauze screens ; 


L, cascade (at each corner). 


E, concrete independent mounting for 
fan section ; 


and this is the condition in which the tunnel is now run- 
ning, as it has not been found necessary to fit the second 
screen. The speed is now 187 ft/sec, and the velocity 
distribution varies less than +0.3 per cent. 

The design of a satisfactory wind-tunnel drive sets a 
number of unusual problems for the electrical engineer, 
because an exceptionally high standard of steadiness and 
stability may be required over a speed range of up to 10:1, 
which corresponds to a power range of 1,000:1. The motor 
for the oft by 7ft tunnel has a normal rating of 200 h.p. 
with a two-hour overload of 250 h.p., and is supplied from 
a 350 h.p. synchronous motor-generator set. The arrange- 
ment adopted for supplying the generator field was deter- 
mined by the requirements of automatic control from a 
manometer operated by the tunnel pressure and having an 
accuracy of 0.15 per cent of top speed. A fully electronic 
system was designed to meet this requirement and was 
eventually developed to be sensitive to less than 0.1 per 
cent. 

Self-balancing steelyards are used in the six-component 
balance mechanism, the usual jockey weights being 
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The low-speed water-tunnel, minus viewing platform, showing 
glass-walled working-section above the circular-section screw- 
trunk in the return circuit. 
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The size and method of operation of the structural test frame are 
indicated by this view of the Canberra wing (full span) assembled 
for bending tests. 





traversed by leadscrews driven by reversible electric 
motors. Defiection of the free end of the beam transmits 
a signal to the motor which moves the jockey weight until 
the beam is in balance, and a Selsyn records the number of 
turns of the screw on a counter on the control desk. The 
weighbeams are fitted with single contacts operating a 
spring-loaded relay so that the motor runs one way when 
contact is made and reverses immediately the contact opens. 
The motor, therefore, is never at rest and hunts about the 
median position of balance. When the weighbeam is appre- 
ciably out of balance, a second contact shorts an eddy- 
current brake, so allowing the motor to run faster until 
the balanced condition is approached. 

When the possibility of having a high-speea* tunnel was 
under discussion up at Warton, the suggestion that a turbo- 
jet engine might be used as an ejector pump to induce the 
requisite high-velocity mass flow was propounded only half- 
seriously. The light-hearted suggestion was then given 
further thought and it was realized that there was much 
more to it than the initial flippancy implied. The result 
was a patent in the names of Messrs. D. L. Ellis, R. G. 
Fowler, H. C. Harrison, and R. F. Creasey, and the 
44in by 12in high-speed tunnel on the edge of the Warton 
airfield. (The main features of the tunnel were reviewed 
in the September zoth issue of Flight.) At the time of 
writing, the high-speed tunnel has had about 54 hours’ 





HYDRAULIC TEST RIG: 


= 





On this test rig the complete hydraulic system designed for the 
Canberra is operable through the correct lengths of pipe lines 
and at the appropriate jack toads. 
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running, and although by no stretch of imagination could 
it be called quiet in operation, the fact that the outlet is 
directed across the Ribble Estuary and the nearest houses 
in the “‘line of fire’’ are at Stockport, about eight miles 
away, has perhaps been the reason why no complaints 
from residents have been received. The Rolls-Royce Nenc 
turbojet, as may be seen in the illustration, is carried in 
a nacelle housed coaxially within a swelling in the tunnel 
trunk and, of the mass flow through the tunnel, approxi- 
mately one-third is breathed by the Nene, the remaining 
two-thirds passing through the annular throat outside the 
power-nacelle. 

At the maximum turbine r.p.m. (12,500) the tunnel— 
quite fortuitously—chokes when empty at the start of the 
first diffuser section immediately downstream of the work- 
ing section, the choking speed being approximately 
0.97/0.98 Mach number. With a semi-span model in- 
stalled, the choking speed is reduced to about M 0.88, 
whilst, with a larger full-span model for pressure plotting, 
the speed is further reduced to M 0.84, the tunnel choking 
in these instances at the model. With a 15in chord model, 
the corresponding Reynolds number is 5 x 1o* and the flow 
is steady. 

Air is drawn from the settling chamber into the con- 
tracting intake flare through a gauze filter-box and, after 
passing through the 3ft 8in by 1ft working section, is 
then diffused down to the pumping (engine) section. The 
jet efflux, together with the induced and by-passed flow, 
is then ejected to atmosphere down a lengthy trumpet 
‘“exhaust pipe.’’ The local humidity at Warton averages 
on most days round about 80,to 90 per cent and a straight- 
through tunnel of this type would therefore suffer from 
condensation troubles were not means taken to lower the 
humidity at the intake. This is achieved by raising the 
temperature of the inlet air by approximately 20 deg C 
by abstracting and returning into the circuit approximately 
one-tenth of the hot gases delivered from the exhaust. 
Although the combustion of 1 lb of paraffin liberates 1.37 Ib 
of water and, therefore, the actual humidity of the inlet 
air is increased, the fact that the inlet temperature is 
increased makes the inlet air capable of holding a greater 
quantity of water and, as a result, the overall relative 
humidity is lower. 


Mounting and Visualization 


The normal type of balance is not suitable for use with 
models subjected to very high speed flows, because the 
struts cause premature choking and so limit the maximum 
speed. The most satisfactory method is to carry the model 
on a sting extending downstream from the tail, the forces 
being measured by strain gauges built into the model itself. 
Models of jet-propelled aircraft lend themselves particu- 
larly well to this method of mounting and, in many 
instances, the mounting sting can be arranged so as to 
simulate the effects of jet interference. 

The higher the designed speed of an aircraft, the more 
important become the problems of low-speed stability and 
control. , Visualization of flow is often of value, particu- 
larly in connection with swept-back wings. This can be 
achieved in a variety of ways: by attaching threads of silk 
or wool to the model, or by introducing filaments of smoke 
into the airstream. The latter method is, however, of little 
practical use because the smoke is visible only at speeds 
so low that the Reynolds number is much too low for 
accuracy. A far better method of obtaining flow visualiza- 
tion as well as useful Reynolds number is to use a water 
tunnel since, for the same size model and the same flow 
speed, the Reynolds number obtained in water is 13 times 
that in air, owing to the ratio of kinematic viscosity of the 
two fluids. 

The English Electric water tunnel is similar in principle 
to a closed-circuit wind tunnel but, of course, is much 
smaller. The working section is 18in square, and the 
maximum speed of flow is about 25 ft/sec. Normally, 
semi-span models of 7 to 8in chord are used, and the flow 
is made visible by means of a strong light projected through 
the glass walls of the working section to illuminate finely 

(Concluded on page 650) 
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WITH MERLIN and DART 


Hlustrating Progress of the Avro Athena Advanced 
Trainer for the R.A.F. : Merlin-engined Production 





Version and Mk. 1! Turbo-prop Development Aircraft 


OTH versions of the Avro Athena depicted 
on these pages were designed to a specification 
calling for a single-engined advanced trainer 

with modern handling characteristics and a high 
degree of manceuvrability. Dual fulfilment of these 
requirements has been amply demonstrated. 

The Athena 2, together with the Boulton Paul 
Balliol built to the same specification, is undergoing 
an exacting series of side-by-side service trials. For 
the purpose, ‘‘ pre-production’’ Athenas, powered 
by 1,280 h.p. Rolls-Royce Merlin 35 engines, were 
ordered ; this batch embodies a new fin-and-rudder 
configuration and two-seat cockpit arrangement, as 
typified by the examples which form the main sub- 
ject of these illustrations. 

Of deeper technical significance is the small num- 
ber of Athena Is, powered alternatively with the 
Rolls-Royce Dart or Armstrong Siddeley Mamba, 
represented here by the Dart-powered version. 


With the exception of the Dart-powered proto- 
type (at lower left and in the centre of the line-up 
above), which is employed for turboprop develop- 
ment, the Athenas shown are part of a quantity 
ordered for Service testing 
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Transatlantic Record 


Bgpeidore Mayflower, one of the Pan 
American fleet of Stratocruisers, set 
up a new Gander-London record last 
Saturday by making the crossing at an 
average speed of 402 m.p.h. It took 
6 hr 2 min for the journey, 46 min less 
than the previous record. Tail-winds of 
up to 107 m.p.h. were encountered. 


Belgian Derwents 


yi the approval of His Majesty’s 
Government, Rolls-Royce, Ltd., 
have granted a licence to the Belgian 
Government for the manufacture of 
Derwent turbojets by the Fabrique 
Nationale in Belgium, Luxembourg and 
Holland. A number of Belgian engin- 
eers have already visited the Rolls-Royce 
factory at Derby, and Rolls-Royce en- 
gineers have established a liaison with 
the Liége factory. The first Derwents 
will be assembled from . components 
delivered from Derby, but gradually 
complete units will be manufactured and 
built by the Fabrique Nationale. 


Helicopter Rescue Bid 


A WESTLAND - SIKORSKY  S-51 
Dragonfly flew the English Channel 
last Monday morning in an attempt to 
rescue a Frenchman who had. been 
marooned on a buoy in rough seas a 
mile from Cherbourg since the previous 
Friday. There was no sign of the man, 
however, and it is presumed that he was 
swept away during the night. 

The Dragonfly was piloted by S/L. 
Cable, accompanied by F/L. Meyrick, 
both of the Airborne Forces Experimen- 
tal Establishment at Beaulieu. Escorted 
by a Coastal Command Lancaster, it 
made the crossing in answer to an appeal 
from the Mayor of Cherbourg. A French 
helicopter pilot made an_ unsuccessful 


attempt to rescue the marooned man on 
Sunday evening. 
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FIRST O= MANY: In flight together are two of three prototypes of the Saab J-29, 
a Swedish-designed Ghost-powered jet fighter, 500 of which are said to have been 
ordered by the Swedish Air Force. Tne manufacturers report that work has begun 
on quantity production of the J-29, and that after 12 months of flight-testing the 
type has attained its intended Mach Number. 


Comet’s 590 m.p.h. 


N Monday last the de Havilland 

Comet made a 5 hr 35 min test flight 
at 35-40,000ft, during which it flew 
south from the Shetland Islands at 
approximately 590 m.p.h. One leg of 
an earlier flight—from Edinburgh to 
Brighton—was made at an average speed 
of 530 m.p.h. On this occasion it 
reached 43,o000ft. 

Production of B.O.A.C.’s 14 Comets 
will be speeded by extra working hours 
at the de Havilland factory at Hatfield, 
where all departments, but for three 
assembly shops, have agreed to a mana- 
gerial request for Saturday morning 
work. 


Personal Record 

S recently reported in these pages, 

Mr. William Courtenay has made a 
colour film of his recent. 40,000-mile air 
tour of U.S.A.F. and R.A.A.F. units in 
Far East. - Entitled Round the 
World in Ninety Days, it is to be shown 
at the Aviation Centre, Londonderry 
House, Park Lane, in two parts, the first 
on November 22nd and the second on 
December 15th, at 6.15 p.m. in each 
case; invitations may be _ obtained 
through members. The films include 
many flying sequences and a review of 
the U.S. National Air Races. 


In the possibly: optimistic hope of settling the perennial 
argument as to whether flies land on their inverted airfields off a half-roll or half-loop, 
we reproduce this remarkable photograph of a bluebottle on final approach with under- 
carriage extended. It was taken with the aid of an A.P. Portable Speediamp equipped 
with Mullard flash-tube. The hanging ball shows that there is positively no deception. 


The Supersonic Sabre 
U.S. report claims that, in a vertical 


A dive, the North American F-86 
Sabre is capable of achieving a Mach 
Number of 1.275, or slightly less than 
850 m.p.h. at 40,o0oft. The U.S.A.F., 
however, ‘‘has not yet fully explored 
the tremendous speed possibilities of the 
Sabre due to structural dangers... .”’ 

Diving at 35 deg from 47,o000ft over 
an Air Force base at Dayton, Ohio, Lt.- 
Col. Marion E. Carl, a former holder of 
the world’s- speed record, recently 
reached. Mach 1.05 in a Sabre. 


Much Ado... 


OME confusion was caused - on 
November roth by an Air Ministry 
statement which ‘‘abolished’’ the 
R.A.F, trade of air gunner. A second 
announcement was required to dispel 
the impression that. mass unemployment 
of aircrew was imminent, due to the 
adoption ‘of the unarmed Canberra. 
The Air Ministry stressed the long- 
term aspect of the matter, stating that 
at present there was a shortage of air 
gunners; ex-R.A.F. aircrew in this 
category were being asked to re-engage 
for five-year periods. Due to future re- 
equipment with jet bombers, however, 
these men, and serving gunners, would, 
later be given the option of re-mustering 
as signallers or ground crew, since the 
trade of air gunner, as a_long-service 
R.A.F. career, would be allowed -to 
lapse. It need hardly be stressed that 
the service life of Bomber Command 
Lincolns is by no means over, and that 
Coastal Command aircraft are unlikely 
to dispense with the protection of gun 
turrets in the near future. 


Atomic Foreeast 


PREDICTION that atomic energy 
may some day be used to power 
supersonic bombers on non-stop round- 
the-world flights. has- been» made. by 
Andrew Kalitinsky, chief engineer of the 


. Oakridge Atomic’ Projects in the U.S.A. . 


Mr. Kalitinsky envisages .aircraft which’ 
would operate at very high speeds’ to 
take advantage of atomic power, and 
which would be designed for an ex- 
tremely high loading rate, since practic-. 
ally no fuel would be consumed during 
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HERE AND THERE... 


flight. Some of the problems involved, 
he. said, would be high-operating tem- 
peratures, heat transfer and the weight 
of the mass needed for insulation against 
radio-activity. 


W1X Presented 


A T the Smithsonian Institution, Wash- 

ington, on November 8th, Sir Oliver 
Franks, the British Ambassador, pre- 
sented the Power Jets WrX turbojet to 
the American nation. A. Cdre. Sir Frank 
Whittle, who was present at the cere- 
mony, observed that development of 
the jet unit [of which the WrX was 
the first practical example] had already 
gone far beyond his expectations. 


FORTY YEARS BACK 


““M: Quinton, President of the 
Ligue Nationale, predicts a use- 
ful future for aeroplanes for the 
purpose of crossing desert country. 
He instances the journey from 
Timbuctoo to Colomb Beshar, the 
terminus of the Oran Railway. 
The distance is 1,000 miles and 
at present three months are occu- 
pied in the journey. M. Quinton 
maintains that with an aeroplane 
capable of going at 4o m.p.h., 
three days would be sufficient 

. and suggests that a fare of 
£3 78 6d should be charged.’’— 
From ‘‘Flight’’ of November 
13th, 1909. 
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Boosted Navion 


ITH the assistance of 250 Ib of 

thrust from a Jato Junior rocket 
motor installed beneath the fuselage, the 
Ryan Navion four-seat light aircraft will 
clear a 5o0ft obstacle in 300ft from the 
start of its take-off run. The normal 
distance is 875ft. It is stated that this 
increase in performance will prove parti- 
cularly useful to utility operators, by 
permitting take-off at all-up weight from 
small, high-altitude airfields. 

The Jato Junior is the latest, and 
smallest, in the series of take-off rockets 
produced by the U.S. Aerojet Engineer- 
ing Corporation. Tests of the unit will 
be made by the U.S. Army Field Forces 
with its L-17B Navion liaison aircraft, 
and it may finally be adopted for Army 
use. For the civil operator, however, 
there is a snag. Although the rocket 
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\ET TRAVELLERS: Seen with chief D.H. test pilot !ohn Cunningham is the M.C.A. 
contingent which flew at 30,000ft in the Comet on November 7th: (left to right) 
Sir George Cribbett, Lord Pakenham (whose comments are recorded below), Mr. G. S. 
Lindgren and Air Chief Marshal Sir Frederick Bowhill 


was developed for commercial use, it 
embodies experience gained in_ secret 


U.S. Navy contracts, and is therefore 


“‘ restricted ’’ at present. 


Ministerial Approval 
S mentioned briefly in last week’s 
issue of Flight, Lord Pakenham, the 
Minister of Civil Aviation, flew in the 
D.H. Comet on the afternoon of Mon- 
day, November 7th. The flight lasted 
an hour, during which John Cunningham 
took the Comet to 30,oooft and cruised 
over Dorset and the Isle of Wight. 
After his trip, the Minister was 
reported as saying: ‘‘ The Comet puts 
Britain on top of the world in more 
senses than one. It represents a great 
achievement by a great firm, and it 
comes along at exactly the right moment 
for the country. Our flight to-day was 
exceptionally comfortable and the air- 
craft is quiet and vibrationless. And if 
there is a finer pilot than Cunningham 
I have yet to learn of him. I am tre- 
mendously impressed and encouraged by 
all that I have seen at Hatfield to-day.” 


JATO jUNIOR: The startling take-off of this Ryan Navion 

















is made possible by the compact rocket motor shown 
below, which weighs 50lb and gives 250!b thrust for 
12 seconds. 


Further details appear on this page. 



























































NEWS IN BRIEF 


A MAXIMUM speed of 652 m.p.h. has 
been claimed for the D.H.-Ghost- 
powered Saab J-29 jet fighter, 500 of 
which have been ordered for the Swedish 
Air Force. 

* * * 

An addition to the range of tools made 
by. Wolf Electric Tools, Ltd., is a yin 
portable grinder which, weighing 12$lb, 
is designed for easy two-handed opera- 
tion, 

- * * 

It has been estimated that some 8,000 
aircraft are being employed this year 
by United States commercial operators 
for seeding and crop treatment, com- 
pared with 5,000 in 1948. 

* * * 

A C.A.A.-approved oil trap for use in 
vacuum-instrument installations is the 
subject of a leaflet issued by the Ameri- 
can firm of Genisco, 2,233, Federal 
Avenue, Los Angeles, California. The 
fitment weighs 2 Ib 7 oz. 

* 7 * * 

The Institution of the Rubber Industry 
has awarded the Colwyn Medal for 1949 
to Mr. E. A. Murphy, M.Sc., F.R.LC., 
F°.1.R.I., manager of the general develop- 
ment division at Fort Dunlop, for his 
work in the development of latex. 

+ * * 

A Kaman helicopter has been equipped 
with a specially designed electronic auto- 
matic observer for providing information 
on stability, control and handling 
characteristics in flight. The work is 
being carried out under a development 
contract awarded by the U.S. Navy. 

* * * 

It is announced that:the whole of the 
‘ssued capital of Redwing, Ltd., has been 
acquired by Henry Trost and Partners, 
Ltd., of Croydon. Messrs. J. K. Lane, 
G. W. Nunn, A:S.M. Wedderburn, and 
A. E. Tidy, have joined the Board of 
both companies under the chairmanship 
of Mr. H. R. Trost. 
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AIR WEAPON 


What Modern Military Requirements Mean to the Aircraft Constructor : Sir Frederick 
Handley Page's Lecture to the R.U.S.I. 


lectures delivered to the Royal United Service Institution 

was the Paper given on November oth by Sir Frederick 
Handley Page, who spoke on “‘ Military Aircraft Design, De- 
velopment and Production.’’ 

The main theme of the lecture was the ever-growing com- 
plexity in the technical equipment of air: warfare as it affected 
the aircraft constructor. In the first part of his paper—pub- 
lished below—Sir Frederick reviewed, both verbally and 
graphically, the problems which this trend presented to the 
designer and, as a secondary effect, to the production engi- 
neer. In the second part (which will be summarized in these 
pages next week) he discussed design considerations in the light 
of impending development of ultra-high-performance aircra{t 
and outlined the techniques which will be essential to the 
efficient production of such types. 

Sir Frederick began by reminding his audience that superior 
Anglo-American air power, both in men and material, was one 
of the deciding factors in winning World War II. In future 
wars (he said) the role of air power will be no less vital. To the 
designer and producer of aircraft fall the tasks of supplying 
the necessary air equipment, and of ensuring that the armed 
air services maintain a technical lead over any would-be 
aggressor. 

To secure and keep this technical lead, quality must be 
industry’s first concern, and, since maintenance of superior 
quality inevitably entails a high rate of obsolescence, replace- 
ment of types by modified or entirety new models is a con- 
tinuing feature of the industry, with inevitable loss in output 
with each change. Whilst the organization must be flexible 
enough to admit of the frequent incorporation of these modi- 
fication, it must be, at the same time, rigid enough in its 
layout, jigging, and tooling, to permit, in time of emergency, 
of expansion, not only in the parent design firm, but, also, in 
associated ‘‘daughter firms.’ It is for these reasons that the 
building ‘of Service aircraft presents manufacturing problems 
different in emphasis from those for civil aircraft, and why 
normal financial considerations must generally give way, to 
enable the highest quality to be attained. 


[ects act of the wide subject-field covered in the 


Interdependence 


What has been said, so far, emphasizes the necessity for 
correct liming of production of new and improved air weapons 
to maintain technical superiority. It is well to remember that 
technical superiority can be attained only by continuous im- 
provement in design and development, over a period of time, 
by every branch of. the industry—whether airframe, engine, 
instrument, or armament. 

The time interval that elapses before a new type can be put 
in service has greatly increased in the last few years, due to 
the increased complexity of the functions to be fulfilled, and 
six to eight years may now pass before requirements visualized 
by the Air Staff materialize into engineering products. And 
this time lag occurs in an art that is very far from being 
stable or fixed in its ideas, both as regards the specialized fight- 
ing equipment to be carried and in the shape of the flying 
machine which shall perform the function required. 

If operational experience is to be quickly transformed into 
realized engineering expression and, conversely, if the advances 
in the underlying scientific and engineering art are to be made 
available in practical form to the operator, there should be 
closest co-operation between service and industry so that the 
designer, seeing the operational problem as a whole, can pro- 
vide the best all-round compromise in the finished design and 
in the shortest time. 

The importance of the time scale can be judged by reference 
to the increasing performances that aircraft have been able to 
attain as shown by contemporary World’s Speed and Height 
Records. They may be taken as a guide to the continuous 
challenge to performance that has to be met. -Let us consider 
speed alone. If eight years are necessary to get a squadron 
of new type into service, then, hazarding a forward estimate, 
for its speed to be commensurate with the trends indicated 
by the record curves, the designed high-speed performance of 
the aircraft for 1958 would require to be 1,380 m.p.h.; 
whereas, if the time scale could be reduced to four years, the 
top speed would require to be only 1,080 m.p.h., or some 300 


m.p.h. less, and, of course, very considerably less technical 
effort would be required to achieve it. . 

In passing, it may be remarked that smaller types such as 
fighters, with a shorter time cycle for evolution, should always 
be more technically advanced than heavier types, such as 
bombers. 

Growing Complexity of Air Warfare and its Effect on Design 
Effort.—Only 46 years have elapsed since the world’s first 
power driven flight. Thirty-five years ago, when World War I 
began, the designer was more ccncerned with: getting his air- 
craft to fly as a flying machine than with its use as a military 
weapon. Even at that time, however, the need was realized 
for large aircraft if bomb loads of adequate weight to have 
material effect on -the enemy were to be carried. 

The first successful large bomber was built in 1915—the 
H.P. 0/100, of too ft span and 1,456 sq ft wing area—and 
carried a load of six 112 lb bombs. The load was eventually 
increased to 1,800 Ib when the original half-ton of armour 
plate was removed from round the pilot’s cockpit and the 
engine nacelles. The only defensive armament was a rifle 
carried by the second pilot or engineer. 

From the simple air strategy of 1914/1918 there evolved the 
mass air warfare of World War II, when the task demanded 


successful execution in all weathers, and against~all obstacles.’ 


The military aircraft 6f the present time has, accordingly, be- 
come a most complicated piece of engineering work, with a 
correspondingly extended time interval for its: realization. 

[At this point the lecturer showed comparative illustrations 
of the internal equipment of the o/ 100 and the Halifax. ] 

This increased complexity is reflected in the increased. tech- 
nical effort (measured in draughtsmen-weeks required); and in 
the much longer period from the official formulation of require- 
ments to the day of the prototype’s first flight. Tab!e I shows 
the small technical effort for two aircraft of the 1914/1918 era 
in comparison with that required for the Halifax, in 1938/ 1939. 
Only six draughtsmen, working for 50 weeks (300 draughtsmen- 
weeks) produced our first large aircraft—an effort approxi- 
mately the same as that required for merely investigating the 
aerodynamics and performance characteristics of the proto- 
type Halifax in 1938/1939. 

During and since the 1930s the bomber has, in order to 
carry the heaviest load of bombs and equipment required, 
grown steadily in all-up weight. The technical effort required 
to design such aircraft has progressively increased, more or 
less in proportion to the all-up weight and, for the larger types 
of bomber aircraft, should be somewhere about one draughts- 
man-week for every 7 lb of the all-up-weight. . Table II gives 
corresponding average figures of draughtsman-weeks, over the 
period 1935/1945, for a range of aircraft, from the small to 
the largest types. 

It is difficult to say whether, with increasing complexity of 
requirements, and with alternative studies to be made, this 
design output will be maintained. It is not, however, output 
per week per draughtsman, or designer, that is the sole 
criterion to be studied. Whilst the design can be broken up 
into sections for simultaneous treatment, certain problems to 


be solved and certain design work to be schemed cannot be™ 


dealt with by more than a small number of men, and these 
settle the pace of the whole work. Thus, a time-scale in- 
evitably comes into the picture. This, again, affects not only 
the design, but the value of the design itself, for unless we get 
the design produced at the right time, the aircraft may very 
well be obsolete before it is finished. This is where we, in 
Great Britain, have to contrive means of getting resitits 
quickly, in spite of our relatively small design-capacity. 

It is the high quality of the few, rather than the common- 
place output of the many, that will set the pace. 


TABLE 1.—DESIGN EFFORT FROM INSTRUCTIONS-TO-PROCEED 
TO FIRST FLIGHT, HANDLEY PAGE BOMBERS 








A.ULW. Design P’type Totai| No.of} D’mn.!} No. of 
Type (Ib) Begun Flew Wks .|D’mn.| wks. | Drgs. 
0/100 14,000 | Jan., 1915 Dec., 1915 50 6 300 295 
V/1500 30,000 | Oct, 1917 Apr, 1918 30 20 600 / 
Hampden} 21,000 May, 1934 


Harrow 23,500 
Halifax 65,000 


Oct, 1936 59 42 2,500 
Aug,. 1937 Oct, 1939 








2 
June, 1936 | 114 21 2,364 y 
3 
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So, we see that normal developments in air warfare have 
resulted in:— 

A great increase in aircraft all-up weight—up to a four- 
fold increase ; : 

a greater increased complexity in design and equipment, 
and, in consequence, 

a great increase in the design effort required—somewhat 
proportional to the all-up weight, and, therefore, a 
lengthening of the time-scale for design, development and 
production. 

Inflationary tendencies are likely still further to raise the 
present high design costs. If we are to continue in business, 
action is necessary to halt these spiralling tendencies. 

Effect of Complexities on Production Effort.—The increased 
technical effort in aircraft design—shown, as the years have 
gone by, by the increase in the number of drawings required— 
has its counterpart in the increased productive effort called for 
in the shops. This increased productive effort results not only 
from an increase in complexity and size of aircraft, and from 
the wider range of equipment to be carried, Sut also from the 
almost revolutionary changes which have taken place in air- 
craft design. The fabric-covered aircraft of the rg14-1918 
war; wire-braced, composite, wood-and-metal structures, were 
easily made with simple metal- and wood-working machine- 
shop facilities. As the whole structure was open until the last 
operation of fabric covering, it was an easy matter to instal 
equipment, piping, and electric cables. 

With increasing air speeds came the internally braced mono- 
plane with its lower drag. Stressed-skin, metal structures be- 


TABLE II: DESIGN EFFORT TO FIRST FLIGHT ACCORDING TO 
TYPE (AVERAGE, 1935-45) 




















Type Draughtsman- Ib a.u.w./Draughts- 
weeks/Ib a.u.w. man weeks 
Bomber ... ies daa oat 0.148 6.75 
OS eee ae Cel 0.287 3.5 
Primary Trainer ... te ome 0 287 3.5 
Naval Aircraft... ve oe 0.395 2.5 
Advanced Trainer ne we 0-637 1.45 
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TABLE Ill: ACTUAL MAN-HOURS FOR COMPLETE ASSEMBLY OF 
BOMBER CENTRE-SECTION 





Period Man-hours Percentage 
At start = wae aa ces 1,014 100 
After 12 months ae pat 592 58.3 
After 15 months <a See 346 34.1 
After 17 months wie jn 230 22.6 











came standard practice. A new technique was called into 
being, with elaborate tooling, forging, presswork, heat treat- 
ment, etc. In final erection, equipment installation could no 
longer be treated as something to be wholly left until the 
structure had been assembled. Equally, it was more diffi- 
cult to inodify equipment layout. With increasing size and 
weight came the need for power-operated services (pneumatic 
hydraulic, and electric) and for a host of applications pre- 
viously not even visualized. 

[At this point the lecturer showed, in graphical form, the 
cumulative costs of the drawing-office work on the Harrow (ot 
composite metal and fabric construction) in 1935-1936, and the 
corresponding figures for the stressed-skin Halifax. The graph 
illustrated, also, cumulative labour costs for jigs, prototype, 
and production aircraft of both types; these costs were plotted 
against the development time from the start of design. } 

It is noteworthy that the simpler Harrow prototype, with 
less technical effort required in the drawing office, was flying 
in under half the time of that required for the Halifax. Had 
pre-war production man-hours remained during the 1939- 
1945 war we should never have obtained the war output re- 
quired. It was only by the economies effected in quantity pro- 
duction that the effort was reduced. As an illustration of these 
reductions, figures for the manufacture of a centre-section 
during different phases of production are given in Table III. 

With the general trend at the present towards greater com- 
plexity in design, and with the small scale of peace-time manu- 
facture, the part played by production assumes more and more 
importance, and it is necessary to review possible future 
developments, and consider their effect on productive effort 

(To be concluded.) 


BAROMETRIC PARACHUTE-RELEASE 


HOUGH not entirely new in conception—the principle has 
attracted inventors for many years past—adoption of 
barometric automatic release for parachutes has been brought 
considerably nearer 
realization by the Irving 
Airchute of Great 
Britain, Ltd., whose ex- 
periments in this direc- 
tion culminated last week 
in a successful demon- 
stration. 

Of obvious value to 
pilots of fast, high-flying 
military aircraft, such a 
device combines the prin- 
cipal advantage of the 
static line parachute (i.e., 
independent opening even 
in the event of the wearer 
being unconscious) with- 
out the attendant grave 
disadvantage which 
limits the static-line type 
to balloon and paratroop 
operation, namely, the 
inevitable risk of entan- 
glement with an aircraft 
that is out of control. 

As will be seen from 
the illustration, the 
Irving device adds little 
complication to a stan. 
dard harness. The small 
metal box contains the 
two elements responsible 
for automatic actuation, 
a barometric capsule and 


Maj. Willans wearing the 
Irving barometric -release 
parachute. 





a clockwork mechanism. A static line—the loop-ended wire 
visible in the photograph—is secured in the aircraft; its 
purpose, however, is not to release the canopy, but simply to 
render the mechanism automatically ‘‘live,’’ rather after the 
manner of a bomb fuse, as the wearer goes overboard 

The capsule can be set by a simple control to provide auto- 
matic opening at any required pressure-height, while the 
clockwork mechanism is similarly adjustable to give a delay 
of 1 to 10 seconds from the moment the capsule operates until 
ejection of the canopy takes place. This delay provides a 
safety-margin should the wearer be unable to leave the aircraft 
betore the predetermined pressure-height has been reached 
The clockwork trips a powerful compression spring, which then 
pulls the rip cord. As a final precaution, a manual over-ride 
(visible in the photograph as a pear-shaped knob) is provided. 

The successful demonstration was given on November roth 
at Stanstead Airfield, Essex, when Maj. T. W. Wilians—who 
made a number of operational jumps into occupied territory 
during the war—stepped out of a Kearsley Airways Dakota 
at 15,00oft. The barometric release was set to give opening 
at 6,oooft, and Maj. Willans timed his free fall by stop-watch 
As closely as it was possible to check—‘‘certainly within 
20oft,’’ said Maj. Willans—the canopy opened at the pre- 
determined figure, and a comfortable landing was made 


K.A.C. CELEBRATION 


y ey mark the close of another successful year, Mr.) McEwan 
King, as managing director of the King Aircraft Corpora 
tion, welcomed a number of guests from all sides of the 
industry to Glasgow last week-end. 

The visitors toured the works and were shown, among many 
other products, the fabricated version of the King cowling 
fastener (described in Flight of December 23rd, 1948). In its 
new form the fastener is capable of taking 9,000 lb in shear 
for a weight of only six ounces. Other development ‘work 
displayed included spring-loaded drain valves for fuel tanks 
and anti-icing vent valves for high-speed, high-flying aircraft 

After having seen the quality of Scottish man-made objects 
the guests were treated to a coach tour of the Trossachs and 
Highlands in order to sample natural beauties. The weather 


was on its very best behaviour and the trip was thoroughly 
appreciated by the party. 
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TRIPLE-JET ASPIRANT 


ICTURESQUELY described by its producers as an 
P ““ awesome-appearing three-jet bomber with drastically 

sweptback wings and T-shaped tail,’’ the Martin 
XB-51 has now been successfully flight-tested (see illustra- 
tion on p. 608 last week) for some 34 minutes at the Naval 
Air Test Centre, Patuxent River, Md. It is further claimed 
as the newest and most radical U.S.A.F. jet design and 
the first post-war aircraft specifically designed for the 
destruction of military and naval surface targets, although 
actually and factually it seems to fall about midway be- 
tween the fighter-bomber characteristics of the Lockheed 
twin-jet XF-90 and the much earlier North American B-45 
four-jet tactical bomber. 

Whereas, however, the B-45 with its straight wing con- 
cept is a thoroughly straightforward configuration, the 
XB-51 has been tailored along more unorthodox lines ; in- 
deed, the combination of drooped backswept wing and hang- 
ing jet barrels, seen from ahead, bears a quaint resemblance 
to a penguin in a zoot-suit. It would also be fair to say, 
we think, that the ensemble as a whole shows a marked 
Teutonic pattern, from the pendent power-pods at the nose 
to the typically Germanic tail. The reason for this in- 
fluence can be traced back to Wright Field and the vast 
post-war documentation of German research data which 
occurred during the gestation period of the XB-51 in 1946. 
The same basic source influence can be clearly seen in 
certain post-war Russian types of this period. 

A study of design history—albeit through British eyes— 
inclines one to the observation that German designers 
have often gone towards the extreme in an effort to capture 
the full benefits of scientific research. Thus, structurally, 
the high mounting of the horizontal tail, with its narrow 
anchorage at the top of the vertical surface, may be called 
either daring or freakish, according to taste. On the other 
hand, from the viewpoint of the wind-tunnel researcher, 
there can be little doubt about the aerodynamic efficacy 
of both vertical and horizontal surfaces as stability and 
control organs, since the local airflow over them is 
relatively undisturbed by the wing wake, fuselage shape 
and jet streams. 

While the forward pair of jets hangs suspended in the 
breeze, the third member of the trio is fully submerged 
at the rear end of the fuselage and is neatly aspirated 
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from an intake in the nose of the dorsal blister, which 
starts about half-way up the extremely long fuselage. 
(Incidentally, one might hazard a guess that this air intake 
will be automatically closed off when the rear jet is shut 
down.) All three engines are General Electric J-47 axial- 
compressor turbojets normally delivering a static thrust 
of 5,200 lb each. The peduncular poddery of the front 
jets is certainly not a very elegant aerodynamic solution 
and, to our way of thinking, is but a passing fashion cycle. 





ANY readers of ‘‘Flight’’ have enjoyed the critica! and 

entertaining comments of ‘Favonius.’’ The nom de 

plume was that of Mr. Stanley H. Evans, who will henceforward 
contribute ‘‘ American Notebook’ under his own name 





All the same, there is no denying that this arrangement 
does have some attractive claims for design consideration 
outside the realm of the aerodynamacist. For example: 
(1) it obviously provides an excellent set-up for access and 
maintenance by the ground crew, although this particular 
argument rather reminds us of the days, now happily past, 
when control-cable circuits were hung outside the airframe 
like a clothes-line ; (2) it is clearly a most—probably the 
most—effective thermodynamic arrangement because of 
the short, straight-flow ducting, which does to some extent 
recuperate the aerodynamic losses; and (3) it offers free 
scope for the substitution of larger power units 

The XB-51 exemplifies two other not-so-common design 
characteristics, namely, a variable-incidence wing and a 
retractable tandem-type landing gear with wing-tip lateral 
stabilizers. Both these features are likely to herald another 


a 











Teutonic sonics: This side elevation of the XB-51 shows the extremely long fuselage and illustrates the Germanic aerodynamics 
of the front jets and high tail. Other noticeable features are the variable-incidence wing and the aspiration of the rear fuse- 
lage jet via an intake in the nose of the dorsal blister—here shown faired over. The heading picture shows the drooped, back- 


swept wings and the rear-jet exit. 
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fashion parade, and in this case they 
strike us as logical trends, since they tie-in 
neatly with one another and the upper 
rungs of the Mach ladder. But both, again, 
5 are nothing like so new as the New World 
publicists would like to pretend, for the 
variable-incidence wing has been cropping 
up in design history ever since Breguét’s 
pre-1914-vintage biplane; while the bicycle- 
type landing gear with outriggers was cer- 
tainly patented, designed, built and flown 
by the French Messier company a good 
dozen years or so ago. Such things tend, 
of course, to march round in cycles, getting 
themselves reaspirated at the appropriate 
moment. ; 

It may be true, perhaps, to say that the 
XB-51 has the first variable-incidence 
backswept wing, although it is possible that 








ment of a backswept wing is a much more 

difficult structural job than earlier straight- 

1 wing versions, especially in view of the very low thickness/ 
chord ratios now employed. In past practice, designers have 
generally rotated the rear spar about the front, but the XB-51 
reverses this scheme and moves the front spar up and down 
at the fuselage attachment, since in a swept-wing configuration 
the front spar is less heavily loaded than the rear one. 

The revival of the bicycle landing gear with wing-tip out- 
riggers follows naturally from the thin-wing design, while 
the variable-incidence requirement is largely attributable to 
the bicycle gear—such is the circuitous pattern of design 
events. Both sets of dual tandem main wheels are of the 
same size, since it is desirable to distribute the load fairly 
evenly between them; and this feature, in combination with 
the high incidence adjustment of the wing to the fuselage 
axis, permits a two-point take-off and landing technique in- 
stead of the more usual tail-down attitude. An extension of 
this idea in the future may be an automatic variation of wing 
incidence with change of aerodynamic forces over the speed 
range, the spar travel being damped by means of an oleo 
dashpot or liquid-spring mechanism. 

To match the variable-incidence characteristics, the wing 
design incorporates an almost full-span trailing-edge flap, with 
lateral control by means of extremely small ailerons boosted 
by spoilers and leading-edge slats. The slats extend over 
about 65 per cent of the outer span, while the spoilers cover 
about 40 per cent, the inboard ends of both slat and spoiler 
being roughly in line. The spoiler is a simple hinged plate 
mounted on the upper surface of the wing immediately forward 
of the flap. All this, of course, means that the ailerons proper 
are cut down to the bone, so to speak. Sweepback angle 
of both wing and tail follows the N.A.C.A. current research 


Going up, Sir! A 4,000-Ib capacity built-in power lift for the 
cargo doors is part of the loading equipment of the Lift- 
master. A ramp enables a vehicle to be driven on to the lift, 
and a turntable directs it through the doors. 


135 























even this claim may be ante-dated by the Civil Cargosy: The Douglas DC-6A Liftmaster is the new commercial cargo 
Republic XF-91 interceptor fighter, which yersion of the well-known DC-6 airliner with five feet added to the fuselage length. 
has also ange reported ee Nac feature. Large cargo doors fore and aft of the wing permit simultaneous handling of cargo 
Admittedly, however, the incidence adjust- at both ends of the hold. 


standard of 35 deg. (American designers, incidentally, seem 
curiously loth to exceed this figure.) In the static condition, 
the wing has a built-in structural droop or anhedral, which 
straightens out in flight. A flat-plate air brake for dive 
control is. mounted on each side of the fuselage well aft of the 
wing trailing-edge. 

In side view the fuselage is outstanding to the eye by virtue 
of its high fineness-ratio of around ro and an enormous length 
of 80ft in relation to a wing span ot but 55ft. Aside from 
purely aerodynamic considerations, the significance of this is 
probably tied up with the reported gross weight of 80,000 lb, 
an exceptionally high figure in relation to the small wing 
area that can be squeezed out of the span. A ground-strafing 
jet fighter-bomber is, unfortunately, a very thirsty kerosene 
kettle, since its sea-level consumption is two to three times 
greater than at stratospheric levels; hence it is a fair guess 
that a pretty big fuel tank lies hidden in the upper half of 
the fuselage stretched out between the cockpit and the rear- 
engine inStallation. 

The lower half: of the fuselage between the two landing- 
gear housings contains the bomb bay, with a reported capacity 
of up to 12,000 lb. Armament in the nose is normally eight 
20-mm cannon, although it is believed that an alternative 
battery of four 75-mm cannon can be provided as a built-in 
package-type installation. (If true, this is a really formid- 
able punch!). The air-conditioned cockpit has been designed 
with ejector-type seats for a crew of two, comprising the 
pilot and a radio-operator/navigator. The latter sits behind 
and below the pilot—an arrangement which seems open to 
some criticism in the event of quick emergency co-operation. 

To stretch out the sea-level cruising range for ground-target 
strikes, the XB-51 would almost certainly be operated on 
the front two engines only, treating the rear jet much like 
an afterburner for emergency combat and get-away—and, of 
course, take-off. From an economy standpoint, indeed, the 
three-jet layout has much to recommend it. Under two- 
engine operation the maximum speed would be roughly 500 
m.p.h., and since for optimum range cruising the speed works 
out to about 400 m.p.h. (in order to fly at the appropriate 
lift-coefficient), this low-level cruising technique enables the 
front pair of jets to be operated at a high thrust and 
low specific fuel-consumption for the maximum mileage per 
gallon. 

No indication of top-speed performance has been given by 
the U.S.A.F., but since there would be no object in designing 
for the complexities of wing obliquity unless a speed goal 
of at least 650 m.p.h. could be eventually achieved, it might 
be interesting to wind up this note with a few adroit passes 
on our five-bob slide-rule. Thus, if we assume that the total 
net propulsive thrust at top speed is of the order of 16,000 lb, 
gross weight 80,000 lb, wing area 600 sq ft on a span of 55ft, 
and total wetted surface area 4,000 sq ft (giving a parasite 
drag coefficient of 0.023), our final pass turns up a maximum 
sea-level speed of 654 m.p.h. Since, however, this also pro- 
duces a Mach Number of 0.86 and neglects any compressibility- 
drag rise (an optimistic assumption, no doubt), we will settle 
for a top speed of around 630 m.p.h. (plus or minus 10 
m.p.h. !). 

If our rough-and-ready guestimating is anywhere near the 
target, the XB-51 clearly has possibilities as a lethal ground- 
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attack weapon; at the same time, if 
our assumed take-off wing loading 
ot 130 Ib/sq ft is of the right order, 
it must also. be allied with a decidedly 
lethal landing speed—probably —not 
much less than 160 m.p.h. under full- 
load emergency conditions. The corre- 


sponding take-off problem can _ be | 
resolved by JATO rocketry, but the 
tail-umbrella technique for landing 


appears a more difficult routine operation. 
Looking, however, at those external jet 
barrels, it may not be long before a de- 
signer arranges to vary their incidence in 
keeping with that of the wing—that is, 
by swinging the nose of the barrel up 
(or the tail-pipe down) for a powered 
helicopter-type landing. In which case, 
the XB-51 with its pendent poddery 
would seem to be sitting pretty! 


CARGOSIES WITH MAGIC SALES 


“* The Liner, she’s a lady, but if she wasn’t made, 

There still would be the cargo-boats for ’ome an’ foreign 

trade.”’ 

Douglas DC-6A.—Kipling’s song of the sea-trampers is now 
spreading along the air waves—albeit the Douglas commercial 
interpretation still looks more like a lady than a tramp. In 
the DC-6A Liftmaster (briefly mentioned in Flight last week) 
Douglas have adapted their DC-6 airliner as an air freighter 
by the addition of 5ft to the fuselage length forward of the 
wing and the introduction of large cargo doors fore and aft 
thereof. In other respects, the cargo version has the family 
airmarks of the lady who nurtured it. Internally, however, 
it has been designed exclusively to carry a cargo load of 
24,000 lb over a non-stop range of 2,100 miles at a cruising 
speed of just over 300 m.p.h. 

The engines are four Pratt and Whitney R-2800 Double 
Wasps normally rated at 1,800 h.p. and wet-boosted to 
2,400 h.p. for take-off. Airscrews are Hamilton Standard 
reversible three-bladers with high-activity blades. Since the 
DC-6A has only just been completed and test-flown, finalized 
weight and performance data are not yet available; hence 
the following weight may be subject to later revision: gross 
weight 100,000 lb, landing weight 85,o00 lb, weight empty 
49,770 lb, payload 28,800 lb (of which the cargo load amounts 
to the figure quoted above). Overall dimensions are: wing 
span 117ft 6in, length r1o5ft 7in, and height 17ft 3in; wing 
area 1,467 sq ft. Estimated maximum and cruising speeds 
at 20,o000ft are 355 and 304 m.p.h., respectively. 

The lengthened fuselage of the Liftmaster permits a usable 
cargo volume of 5,000 cu ft. This freight compartment has 
an automatically controlled air-conditioning system to permit 
high-altitude transportation of perishable cargo. The forward 
cargo door provides an opening 67in high by 94 in long, 
while the rear door measures 78in by 124in, thus allowing 
simultaneous loading and unloading of cargo. 

Douglas C-124A.—Contemporaneous with the construction 
of the DC-6A commercial freighter at Santa Monica is the 
near-completion of C-124A military freighter at the Long 
Beach plant of Douglas. This is the first of an order of 28 
for the U.S.A.F., although reports now current in this locale 
say that a much bigger contract is under negotiation. The 
C-124A is a modernized version of the wartime C-74 Globe- 
master and is planned to fulfil the requirements of strategic 
air support and supply. Its mission will be the long-range 
transport of troops, tanks, field-guns, bulldozers and so forth. 

Constructionally, the C-124A employs the wing, tail and 
power-plant design of the C-74, but the fuselage design is 
entirely new. The power units are four Pratt and Whitney 
R-4360 Wasp Majors rated at 2,650 h.p. normal, wet-boosted 
to 3,500 h.p. for take-off. Design gross weight is 175,000 lb, 
weight empty 94,600 lb, and maximum payload 50,000 Ib 
for a 2,400-mile range (with lesser loads over correspondingly 
greater ranges). Top speed will be in excess of 300 m.p.h. 
Characteristic dimensions are: wing span 173ft 3in, length 
127ft rin, height 48ft 4in; wing area 2,510 sq ft. 

For rapid loading, clamshell-type doors, r1ft 8in high by 
r1ft 4in wide, are mounted obliquely in the underpart of the 
fuselage nose, together with a built-in nose ramp. Midship 
loading is also permissible by means of an electrical cargo 
hoist located over a well aft of the wing. The cabin is 77ft 
long, 13ft wide and r2ft roin high, giving an internal capacity 
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Military Cargosy : The Douglas C-124A is an Air Force cargo tramper for long-range 
lifting of troops and military equipment. It features clamshell nose-loading doors and 
a built-in nose ramp: there is an electrical cargo hoist amidships. 


of 10,000 cu ft. When used as a troop-carrier, the interior 
is quickly convertible into a double-deck cabin having a 
capacity for 222 troops and their field equipment. If used 
as an ambulance, it will accommodate 123 litter patients, 
45 ambulatory cases and 15 nurses. 

The main cabin floor area is approximately 800 sq ft in 
area, supplemented by an auxiliary upper deck of about 615 
sq ft. This upper deck is built in sections so that it can 
be folded either up or down out of the way against the cabin 
walls, depending on the type of cargo to be carried. To 
carry the floor loads, longitudinal beams are used in the 


forward part of the cabin and transverse beams in the aft © 


portion ; these beams are stabilized and covered by thin dural 
sheet and the floor covered with plastic-impregnated plywood 
to absorb and distribute any heavy wheel-loads. 

Cargonautical.—A look at U:S. domestic air freight and 
express statistics for 1948 shows that the scheduled airlines 
alone chalked up 100 million ton-miles between them, an in- 
crease of 50 per cent over the previous year. Add to this 
another 4o million ton-miles flown in 1948 by the independent 
uncertificated cargo carriers such as Slick and Flying Tigers, 
and it begins to look as if the time is ripe for some enter- 
prising designer (we mean one without conventional inbibi- 
tions!) to lay out a cargo aircraft ab initio for the air tramping 
business. The C.124A, for instance, looks more like a 
tramp than does the ladylike DC-6A. Both, however, in 
common with most other contemporary designs now being 
converted for cargo, suffer from the limitations imposed by 
the conventional elongated fuselage. In other words, pas- 
sengers may prefer portholes, but cargo doesn’t care! 

What we are. really getting at is the principle that the 
aerodynamic configuration should be married to the functional 
requirements—in this case, ease of loading, stacking. and un- 
loading of bulky cargo. Thus, the ‘short, stubby box-car 
type of aero-pantechnicon with front and rear loading doors 
would seem more logical than the long canister-type with 
side doors. With this as a functional starting point, the 
conventional tail is obviously a nuisance and three alternative 
departures from the normal immediately come to mind, viz., 
(1) tail-booms and box-car fuselage (Fairchild C-119 Packet); 
(2) tail-booms and aerofoil centre-section (Burnelli); and (3) 
ecaudate wing with thick centre-section pod (Northrop B-3§ 
and B-49 Flying Wing). 

Incidentally, a somewhat unconventional proposal which 
got only as far as the mock-up stage a couple of years ago 
was the Curtiss-Wright CW-32 four-engined cargo carrier. 
This was claimed at the time as the only post-war aircraft 
specifically and solely designed for cargo carrying, the loading 
innovation being achieved by hinging up the complete rear 
section of the fuselage containing the tail unit, thereby expos- 
ing the full interior of the cargo hold. We mention this 
mythical design as an illustration of putting up a hurdle just 
for the fun of jumping over it. At any rate, it clearly demon- 
strated the nuisance value of the conventional tail. 

It seems to this observer that the aircraft designer has 
now come to the fork in the road where the lady and the 
tramp must‘part company. The lady can then preserve her 
virtue and the tramp need not put on false airmarks. Our 
reading of the signpost shows that the lady will be a jet air- 
liner, pure and undefiled, but branching off at the fork we 
see the cargosies for dropping down with costly bales. And 
for this kind of home and foreign trade, we think that turbo- 
props are tailor-made. 
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WARM OUTLOOK 


New Developments in Thermal De-misting of Windscreens 


HEN thinking about the atmosphere and the way 
aircraft behave in it, one’s usual preoccupation is 
with pressure, density and temperature, and the 

way they affect performance as altitude is gained. By 
contrast it is relatively infrequently that thought is given 
to the effects of coming down quickly; however, at the 
extremely rapid rates of descent of which modern high- 
speed types are capable, the subject assumes a very real 
importance in a diversity of ways, not the least of which 
is an effective ‘‘ blinding’’ of the pilot. : 

This is a pretty stark statement but, in essentials, is 
not exaggerated. As observed in the October 27th issue 
of Flight, in an article dealing with the new Jet Conver- 
sion School at Driffield, rapid descents from high altitude 
make frosting-up of the screen and cockpit enclosure the 
rule rather than the exception, and present practice is for 
pilots to carry a cloth soaked in glycol with which to rub 
the hood and front screen before take-off and—on the 
interior—during flight. However effective this may be (and 
in the absence of anything else, it does .provide some 
mitigation of the trouble) it is far too rough and ready a 
method to become even unofficially commended, let alone 
receive the cachet of official approval. 

The essence of the matter is that both glass and Perspex 
ate poor conductors of heat, and when an aircraft has been 


flying for some little time at heights of the 30,000 to — 


40,000ft order, the screen and canopy become stabilized 
at the prevailing ambient temperatures of —40 to —50 
deg C. If, then, the aircraft is brought down to low alti- 
tudes at all rapidly, the time interval is too short for the 
glazing, with its poor thermal conductivity, to take up 
the higher temperature. 


At great heights, the air is relatively dry and icing trouble: 


is an infrequent experience, but at the lower levels, where 
the relative humidity may (in these temperate latitudes) 
be anything between 40 and 70 per cent, it is readily appre- 
ciable that a body temperature of even — 20 deg C is going 
to result in the rapid formation of a veneer of water drop- 
lets (mist) which immediately freezes. The same trouble 
is, of course, experienced when descending from great 
heights through a at modest altitudes, but it should 
be emphasized that, even on a cloudless summer day, it is 
entirely possible for the whole canopy and front screens of 
an aircraft to be completely encrusted with frost through 
which it is impossible to see. : 


EXISTING METHODS 


‘The conventional method of attacking the problem so far 
has been to provide an external spray which will cover the 
outside of the screen with alcohol, glycol or some other 
liquid with the power of reducing the melting point of ice 
considerably below the normal freezing point of zero Centi- 
grade. The drawbacks are that the installation is often 
cumbersome, the operational period is short, since the sup- 
ply of anti-freeze is limited, and the total weight can be 
considerable. 

A quite different line of attack on the problem has been 
taken by the Triplex Safety Glass Co. It embraces a 
method of electrically heating the outer surfaces of aircraft 
screen by means of extremely fine heating wires em- 
bedded in the Vinal (plastic) interlayer of the laminated 
glass. In order to offer the least restriction to heat flow, 
the outermost layer of glass is kept as thin as possible— 
win to }in—the grid of heating wires being arranged 
immediately behind it. 


Nickel-chrome alloy is used for the wires, the diameter | 


being 0.0008in. Despite the fact that they are spaced at 
78 per inch, the wire diameter is so minute that a pilot 
looking through the panel is quite unconscious of any wires 
being there. Even when he looks at the panel, the wires 
are very difficult to distinguish, and an observer unaware 





of their presence would in all probability not notice them. 
The wires aré oxidized to a deep blue colour in order to 
reduce as much as possible the glint or glittering reflections 
that occur in bright sunlight. Even so, it is not possible to 
eliminate the effect completely and some pilots have found 
these reflections objectionable, although others have 
experienced no trouble. 

A power input of the order of 700 watts /sq ft is required 
to maintain the temperature of the outer surface of the 
screen above freezing point under all conditions and, in 
view of this heavy power requirement, heating should be 
applied only to certain critical areas of vision. e Current 
is fed across the panel through two bus-bars about }in 
wide, between which run the parallel- heating wires. 
It is, of course, their large number and parallelism which 
makes it possible for them to take the heavy power input 
without overheating, in spite of their fine diameter; the 
arrangement also has the additional advantage that heat 
distribution over the specific area is even. In connection 
with a 24-volt supply, a heated area of 1 sq ft taking 700 
watts would Have a resistance of 1.2 ohms, but this resist- 
ance can be varied to allow the use of higher voltages, 
e.g., 110 v A.C. 


TEMPERATURE CONTROL 


In that a power input of 700 watts is almost the equiva- 
lent of 1 h.p., it is patent that some effective means of 
control must be embodied. At an air speed of between 
300 and 400 m.p.h. and an ambient temperature of — 40 
deg C, the rate of heat dissipation is probably enough to 
prevent the surface temperature of the screen rising above 
30 degC. On the other hand, if an aircraft landed without 
the heating current being switched off, the temperature 
would rapidly rise to well over 100 deg C and the screen 
panel would be quickly destroyed. 

To avoid the unreliability of manual control an ingenious 
thermostatic device is incorporated in the panel so that 
the current is turned on whenever the temperature of the 
surface of the screen drops below 5 deg C and is turned 
off when the temperature rises to 10 deg C. For this pur- 
pose a separate control element is embodied, consisting of 
a single loop of pure nickel wire with a resistance of 25 
ohms. This wire forms one arm of a Wheatstone Bridge. ° 
As the temperature of the screen drops so the resistance of 
the control wire falls until.the bridge is sufficiently out of 
balance to allow a current to flow and operate a sensitive 
relay. This in turn closes a circuit-breaker and the current 
flows through the heating wires. The relay is con- 
tained in a box not larger than gin by 4in by 2in and weighs 
less than 2 Ib. : 

It is not at all agrees that a complete windscreen be 
electrically heated; any desired area may be chosen and, 
since the device may only be required for short periods 
when landing, a special area of the screen (or side panels) 
may be heated to provide clear vision for the purpose, leav- 
ing that part of the screen normally used by the pilot free 
from wires. eke 

As described in a recent article (Flight, October 13th, 
1949) dealing with screen design, the method at present 
envisaged for obviating internal misting (i.e., on the cabin 
side of the screen) involves the embodiment of a cavity in 
the lamihz, the air in which is kept dry by the use of a 
desiccant pack—of activated alumina or silica gel—and 
is warmed by a boundary heating element taking about 
40 watts. There is, of course, no intrinsic reason why the 
outer-surface heating and inner-surface anti-misting and 
warming methods should not be incorporated in one 
screen. This, at least, would spell the end of glycol rags © 
and would ensure that the pilot could see sufficiently well 
to avoid running into trouble even in the worst conditions 
of canopy and screen frosting. C.B.B-W. 
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“SEVENS” 
IN SERVICE) 


has been opened at Driffield, Yorks. Previously, pilots who had completed all stages of their training on-piston-engined © 

aircraft were posted to fighter squadrons, and it was the job of the squadrons to convert the new recruits to jet flying © 
on Meteors or Vampires. No instruction is given in tactics or the handling of weapons at Driffield, the school being concerned — 
solely with teaching the u/t pilots how to get the most out of their aircraft and how to navigate and fly on instruments in — 
all weathers. In the new year, when more aids are available, night flying will probably be included in the syllabus. No. 203 © 
Advanced Flying School, which operates Vampire 1s and Meteor 4s as well as the Meteor trainers depicted here, was described — 
in detail in the October 27th issue of Flight. Lest any wrong interpretation be made of the striking photograph below, which © 
shows F/L. J. K. Maddison apparently displaying maternal solicitude for a rather thoughtful-looking P/O. Coutts Smith, | 
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AIR DEFENCE AT THE CROSSROADS ... 


ployed to patrol the upper air and keep a radar and visual 
watch for enemy aircraft. Generally speaking, vapour trails 
ate produced from above 22,o00ft in winter, and 28,oooft 
in summer, and from an observation post above cloud, 
would possibly enable the approximate height, course and 


number of enemy aircraft to be calculated from a distance 


of more than 100 miles. 

Visual observation (as practised by the R.O.C.) is, of 
course, a vital part of our own air defence system, and 
its value has been demonstrated repeatedly in the post- 
war air exercises. For some forms of attack, principally 
by fast, low-flying tactical aircraft, which have been nick- 
named ‘‘rats’’ in the Service, visual observation is the 
only means of tracking their progress. 

Radar is naturally indispensable for detecting night 
operations, or those in extremely bad weather. Without 
going into details, there seems every indication that strate- 
gic bombing attacks will have to be conducted at night, 
since fighter escort, which has hitherto proved necessary 
for daylight formations, cannot be expected to operate 


over the ranges proposed for future bombing sorties. If, . 


however, aircraft with the approximate performance of the 
B-50 may be taken as representative targets, then some 
of the requirements of fighter interception may be estimated 
by what has been seen during recent exercises. 

With present-day fighter performance, sufficient warning 
is needed for the aircraft to scramble, climb, and position 
themselves for attack before the enemy bombers. are within 
a specified distance—for the sake of the argument, say, 
50 miles—of the perimeter of defence. Assuming an ap- 
proach speed of 400 m.p.h., this will allow the intercepting 
fighters about eight minutes to make their attacks before 
their targets cross the perimeter of defence. Although it 
may still be possible to carry on interception after that 
point, no commander could dare reply upon interior defence 
unless, as previously mentioned, the perimeter was some 
distance away from vulnerable areas. 


The Night Problem 


Under G.C.I. control, more time may be necessary for 
night fighters to make their attack sequence, necessitating 
an earlier warning. Methods of attack will vary against 
slower, heavily-armed bombing aircraft and unarmed, high- 
speed bombers. Against the former, which would probably 
invariably operate in formation by day, anything other 
than head-on or large-deflection attacks woyld probably 
prove excessively risky because of the concentrated defeu- 
sive fire-power. The margin of speed possessed by the 
interceptor would, however; allow several attacks; each 
involving repositioning, before the defence perimeter was 
penetrated. The combination of vapour trials and visi 
bility should make this sequence comparatively simple. 
Its effectiveness will depend upon the qualities of the inter- 
cepting aircraft. 

Our present position with day interceptors is very satis- 
factory, and Fighter Command’s equipment is capable of 
fighting at great altitudes a few minutes after receiving 
orders to take-off. Nevertheless, above 40,o00ft single 
aircraft operating in the region of 400 m.p.h. would prob- 
ably be able to evade interception at the present time. 

At night, the advantages are undoubtedly with the 
aggressors, whether stream or individual bombing tactics 
are employed. In the night category may also be included 
bad-weather interceptors, specialized types of which were 
being developed by the Germans towards the end of the 
war. The requirements for the two categories are generally 


similar, and apart from the airborne interception equip- 


ment, their utilization will depend on the development of 
Navigational and landing aids. Unlike day interceptions, 
Night and bad weather attacks by radar may be possible 


» with small angles of deflection and from astern, although 


the comparable development of bomber radar-controlled 

gunnery will quite likely render fighter interception as 

difficult and hazardous as it threatens to be in the day. 

__ It does not appear that an air war in the future will be 

able to repeat the battle of attrition which was characteris- 
rT 








“ Flight’ photograph. 
. a target which may be travelling at up to 600 m.p.h. 


“ 


at 40,000ft ....’. The English Electric Canberra high-per- 
. formance jet bomber. 


tic of the daylight offensive over Germany, and a much 
higher loss-rate may become acceptable to the attacking 
forces, since the destructive effort will probably need to be 
maintained for only a brief period unless the air defence is 
absolute. The chances of saturating the air defence in the 
early stages of an offensive are, therefore, much greater. 
These assumptions are necessarily based upon the destruc 
tive power of atomic weapons ; the worst possible case must 
be taken into account when outlining the minimum require 
ments for air defence. 

Since the end of the War, Great Britain has led the field 
in perimeter interceptors, and the Western Union Air 
Forces are provided with adequate weapons for the present 
job by day. The basic aircraft are still capable of further 
development, but several specialized requirements have yet 
to be filled. Night and bad-weather fighters present many 
difficulties, particularly how that the potential adversaries 
will be jet aircraft. The problem is to obtain a margin of 
speed and, most important, acceleration, over a target 
which may be travelling at up to 600 m.p.h. at 40,oo00ft. 

The design of the all-weather fighter is complicated by 
the fact that, under present tactics, endurance is also an 
important factor. Thus, in addition to a two-man crew, 
radar and navigational equipment and effective armament, 
the aircraft must carry several hundred gallons of fuel to 
keep its jet unit or units in action at full throttle for per- 
haps more than an hour in order to endure an adequate 
safety margin. To reconcile these weight and size chat- 
acteristics with a very low wing and span loading for the 
optimum manceuvrability at high altitude is the unenviable 
task of present-day designers. The Americans have taken 
the easy way out with their fighter aircraft, and have 
secured an impressive speed performance at the expense of 
high wing-loadings. Well might the pundits claim that the 
U.S.A.F. has no fighter capable of intercepting and 
outmanceuvring an aircraft with the performance at height 
of the B-36! 

For all interceptors, the rate of climb will largely deter- 
mine the probability of successful contact and positioning 
for attack, and it is likely that boosting for climb—by 
rocket assistance, by re-heat, or by chemical injection— 
will be employed. Some sort of jettisonable power reserve 
appears essential to keep the loadings down for combat. 

Althotigh endurance is not of particularly high priority 
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for day fighters, it is of sufficient importance to rule out 
the use of rocket fighters ior perimeter defence. It will be 
remembered that the Germans produced several designs, 
one of which was used operationally, for a rocket fighter, 
but these were intended specifically for the defence of key 
targets. The policy of target defence is obviously incom- 
patible with the atomic bomb, unless, of course, the target 
was sufficiently important and situated so that a near-miss 
of perhaps several miles would not affect it. Rocket 
fighters are also impracticable for the obvious reason that, 
to maintain the strength of a fighter force, the turn-around 
time between sorties must be as short as possible. Witha 
powered endurance of a few minutes, the chances of a 
rocket fighter being able to land back at its base are 
remote. 

A study of the question leads one to conclude that there 
can be no purely rocket-propelled aircraft between the com- 
posite-powered interceptor and the guided missile which is 
the defence and ultimate offensive weapon of the future. 

A fighter design is, of course, the means to an end, which 
is to transport the human element and its armament to 
such a position in the air to assure the certain destruction 
of the target. While it is not possible to speculate on the 
airborne interception equipment which will enable contact 
to be made, the means of destruction will bear review. 

British fighter armament has standardized on the four 
British Hispano cannon of 20 mm calibre, firing ball, tracer 
and explosive ammunition at up to about 700 rounds per 
minute. With a concentrated mounting, these weapons 
are effective up to about 800 yards’ range, and have proved 
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their worth over the past tew years. Increasing speeds, how- 
ever, have reduced the time factor available for strikes on 
the target, which means that either the mass of the pro- 
jectiles has to be increased to maintain the weight of fire, 
or the number of guns increased. Larger calibres and in- 
creased numbers is probably the most promising combina- 
tion, and the 30 mm cannon developed by the Germans and 
fitted to their interceptors at the closing stages of the war 
in Europe is a pointer in the right direction. Fire can be 
opened at longer range with these heavier-calibre guns, and 
their punch is formidable. 

While it may at first seem odd to quote repeatedly the 
developments of the Germans, who after all were the 
defeated nation, it must be remembered that they were 
probably the most experienced nation in the world, be it 
unsuccessfully, in defence against an overwhelming air 
offensive. Significance should therefore be given to their 
experiments with small rocket-projectiles, which were to be 
fired in salvos of as many as thirty at a time. What a target 
the B-36 would make for these projectiles, fitted with 
proximity or other electronic fuses! 

Although much progress has still to be made with re- 
search and development of guided missiles, effective de- 
fence will undoubtedly evolve the combination of the 
piloted fighter and the ground-aimed rocket anti-aircraft 
gun. The ideal missile, fitted with homing devices and a 
selection of electronic fuses, and propelled by liquid rockets, 
will probably be capable of air or ground launching—being, 
in the latter case, independent of the weather—and will be 
the panacea for interception. Strategy, however, must be 
taken into account together with technical progress, and 
absolute air defence may well prove to be obtainable only 
simultaneously with offensive air superiority. 





IN SEARCH OF PROOF 


(Continued from page 635) 


ground particles (0.005/0.oo10in) of 
Perspex suspended in the water. With 
the light mounted on top of the work- 
ing section and shining downwards 
through a narrow slit parallel with the 
stream, the characteristics of the flow 
across the model in any one plane at 
auy spanwise station—according to the 
spanwise location of the slit of light— 
can readily be observed. For flow across 
the underside of the specimen, the light 
is placed beneath the working section 
with the slit beam projecting upwards. 

The tunnel is filled from a header tank 
and is bled at the two highest points of 
the circuit. In the return circuit and 
underneath the working section, a four- 
blade, single-stage water screw, or im- 
peller, is driven from a 4o h.p. D.C. in- 
duction motor at a speed of 570 r.p.m. 
The impeller was designed and built by 
the company to preclude cavitation, 
but if the pressure at the vent of the 
tunnel is lowered, cavitation will occur 
on the model where shock waves would 
form in flight. A tunnel such as this is, therefore, of consider- 
able value in developing, among other things, wing entries 
and ducts for jet units. 

The structural test frame at Warton comprises five 15{t bays 
with a transverse dimension of 24ft and a vertical dimension 
of 15ft; the six bridges are of 20-25 tons capacity. In order 
to cater for loading cases combining vertical, lateral and tor- 
sion loads, each vertical member of the side-frame bracing 
and the transverse plan bracing-member at the same station 
have been incorporated in a U-frame. The design of the 
side frames and plan bracing is conventional except that bolted 
joints are used throughout so that the bracing may be modified 
quickly at any section to accommodate unusual shapes. 

For reasons of simplicity and flexibility, the loading units 
were designed round electrically driven straining gear and 
medium-pressure hydraulic load-measuring capsules. Each 
loading unit comprises a box-section weighbeam which, pivoted 
near one end on a plain bearing, carries at the other end the 
straining gear and is supported between this and the pivot 
on a hydraulic load-measuring capsule. A two-speed motor 














B, intake flare ; 

C, working-section ; 
D, first diffuser ; 

E, mixing chamber ; 





Schematic perspective of the jet-induced-flow high-speed tunnel. 
shows the disposition of the Nene nacelle in the tunnel and the engine intake and 
by-passed airflow-paths. 
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SECTION THROUGH ENGINE NACELLE 


The inset section 


L, hot-air return ; 

M, gauze filter box ; 

N, control and observation room; 
O, workshop ; 

P, tunnel air exit. 


F, engine section ; 

G, mixing length ; 

H, main tunnel air 
J, heat-control valve ; 
K, second diffuser ; 


intake ; 


mounted on the base near the pivot drives a gearbox with 
three output shafts running at varying speeds, which can be 
connected to the straining unit through a torsion shaft. 

The straining rods are raised and lowered by capstan nuts 
simultaneously rotated by left- and right-hand worm-gears 
keyed to the driving shaft. These parts, together with the 
thrust bearings for the nuts, are assembled in a massive steel 
block supported mid-way between the straining rods on large, 
self-aligning taper roller bearings. 

The load applied at each loading unit is distributed on to 
the specimens in the requisite manner by a conventional link 
and lever system of predetermined proportions. To keep the 
ratio between the loads on the individual units constant, the 
capsules are positioned so that their distances from the weigh 
beam pivots are in the same ratios as the loads. In this way 
the pressures in all capsules are equal when the loads beat 
the correct relation one to another. Hence, provided all cap 
sules are connected to the same hydraulic circuit and they cat 
all be kept floating, the required load distribution can 
maintained. 
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BACK TO ERIN : An Aer Lingus DC-3 is depicted on home territory before the imposing terminal building at Dublin Airport. 
Extensive use of the airport is also made by aircraft of K.L.M. and Sabena. 


GERMAN AVIATION 


ONCERN has been expressed by American authorities at 
the possibility of the rebirth of a new Luftwaffe which 
might result from permitting the reconstruction of civil air 
transport facilities by Germany. In answer to a recent proposal 
by the West German Minister of Transport, a spokesman of the 
U.S. High Commission in Germany said that his country would 
not consent to the reconstruction of German civil aviation in the 
foreseeable future, and that the question of allowing Germany 
to build civil aircraft for export could not be discussed. 
Meanwhile, the British Government has announced that, as a 
Measure of economy, more than half of the British personnel 
employed on civil airfields in the British Zone will be replaced 
by Germans in the coming months. Lord Vansittart, in the 
House of Lords last week, also expressed concern at this develop- 
ment in view of information which he said-he had received 
indicating that Germans would be employed on runway control, 
briefing and security duties. He suggested that, in view of 
past experience, the British Government should maintain a con- 
stant watch on such developments. . 


“INTRUDER”? PROBLEMS 


ECENT developments in America have focused attention 
on the difficulties which have been added to the control 
of air traffic by the presence of high-speed military aircraft 
in the air lanes. As a result of discussions on air safety 
between the Civil Aeronautics Authority and Service officials 
it has been announced that the civil administration has taken 
over control of all military aircraft flying on civil airways 
in all weather conditions. This decision was probably precipi- 
tated by the fact that on November 8th the pilot of an Eastern 
Air Lines’ Constellation reported that -he had almost collided 
with a Mitchell while flying in I.F.R. conditions over Washing- 
ton National Airport. Hitherto, military aircraft have been 
able to fly along civil air lanes in clear weather without the 
knowledge or approval of the civil traffic authorities, although 
coming under their jurisdiction when ceilings were low or visi- 
bility poor. It is reported, incidentally, that in the past 14 
months all passenger fatalities on American domestic airlines 
have been the result of aerial collision, 
Additionally, major-airport authorities in all parts of the 
‘S.A. have begun to re-examine their individual traffic prob- 
lems in the light of the recent mid-air collision over Washington 
National Airport, when 55 lives were lost (Flight, November 
oth). The problem is largely the result of the mixed operation 
of military, civil and private aircraft at the same airport, with 
the resultant wide variations in methods of approach, landing 
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speeds and the ability of pilots in handling their aircraft on 
take-offs and landings. Officials at most large airports are 
reported to be deeply concerned, and consider that a thorough 
study of the ‘‘ mixed-traffic’’ problem should be made imme- 
diately. The New York Times states that Cleveland and Phila- 
delphia have asked for the removal of military aircraft from 
their airports, and that authorities at Indianapolis are consider- 
ing closing the airport-to private and military traffic, 

Although in this country the problem is not manifest to such 
an extent, it does nevertheless exist. The views of British com- 
mercial pilots, as expressed by B.A.L.P.A., are that the present 
degree of control over military aircraft flying through civil air 
lanes, as provided by the M.C.A. Airways Plan, is inadequate, 
and they consider that no approach to the problem will be really 
satisfactory until the airways are free from uncontrolled intru- 
sion by military—particularly jet-propelled—aircraft, 

Without attempting to relate directly the problems in the two 
countries, it can be said that the question is one of international 
implication, and it would seem that present-day intensity of 
operation and increases in aircraft speeds call for a complete 
revision of the present systems of traffic control which permit 
the proximity of Service and civil aircraft—each flying under the 
direction of an independent controller—in the vicinity of civil 
airports and air lanes. 





B.0.A.C, STRATOCRUISING 


IRST of the ten Boeing Stratocruisers to be used by 
B.O.A.C. will be put into operation on the London-New 
York service via Prestwick on Tuesday, December 6th. Sub- 
sequently there will be one such return service a week between 
the two cities, supplementing the existing Constellation ser- 
vices. The Stratocruisers are scheduled to leave London Air- 
port at 2000 hr on Tuesdays, and will reach New York at 1045 
hr local time (3.45 p-m. G.M.T.) the next day, an elapsed 
time of just under 20 hours being required for the flight. The 
return service, leaving New York on Saturdays, will be made 
in an overall time of 154 hours. 

Frequencies will be progressively increased, and present 
plans are said to be for thrice-weekly services in January, in- 
creasing to five times weekly in February, and becoming daily 
services in March. The Constellations now used on the daily 
service between New York and Bermuda are due to be replaced 
by the 60-ton Stratocruisers in February, and the aircraft re- 
leased from the New York-London and Bermuda routes will 
be used to increase frequencies progressively between London 
and Montreal until daily services are achieved—probably in 
April, 1950. 

To perpetuate the memory of the Short C-class flying-boat 
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which made the initial Atlantic crossing carrying mail in July, 
1937, the flagship of the new Stratocruiser fleet has been named 
Caledonia. The flight captain of the fleet, Capt. J. W. Burgess, 
was also the pilot of the original Caledonia operating on the 
Empire routes subsequent to 1937. 


B.O.A.C.’s NEW FREIGHTERS 


A* increasing demand for cargo space has led to the con- 
version by B.O.A.C. of four of its York aircraft to enable 
them to perform freighter duties which, in the form of weekly 
mail and cargo services from London to the Middle East, 
Pakistan and India, commenced last week-end. The aircraft 
fly via Rome and Cairo, which is reached on the day of 
departure, the Middle East services arriving at Basra and 
Kuwait early the next day, and the Pakistan and Indian 
services arriving “at Karachi, Delhi and Calcutta within two 
days of leaving London. 

The York freighters have been modified to provide two 
large double doors, 6ft 4in high by 7ft 9in wide, to facilitate 
loading of bulky consignments, and have a payload of seven 
tons. They have recently been released from passenger ser- 
vices through the introduction of Argonauts on B.O.A.C.’s 
Middle and Far East services. 


FARE ANOMALY 


(y= of the subjects under discussion at the next I.A.T.A, 
Conference, ‘to be held in Mexico City this month, will 
be the disparity in international airline fares which has been 
caused by devaluation. An odd result of the situation as it 
stands to-day is that it is apparently cheaper to fly 12,000 
miles from Sydney to London (both points being within the 
sterling area) than it is to travel 9,000 miles from Sydney to 
New York, to which destination the fare is subject to a 42 
per cent increase in terms of Australian currency. There is 
nothing, however, to stop any traveller who wishes to go to 
New York from saving money by booking a ticket to London 
and then leaving the aircraft 3,000 miles before reaching the 
final destination. 


AFRICAN SETTLEMENT 


§ ges result of the protracted delibera- 
tion of the Central African Air 
Authority on the subject of the Johan- 
nesburg-Nairobi services through Nyasa- 
land, which poth Central African Airways 
and B.O.A.C. had applied for permis- 
sion to operate (Flight, November roth) 
would appear to be a compromise which 
should satisfy both contestants, at least 
in principle if not in satisfactory load- 
factors. 

The Authority has finally granted a 
licence to B.O.A.C. for the diversion of 
one of the thrice-weekly Solent services 
between Southampton and Vaaldam to 
night-stop at. Lake Maclear. Approval 
was also given to Rhodesian Aircraft 
Maintenance and Services to operate 
Rapide feeder-services connecting the 
landing strip at Monkey Bay, near Cape 
Maclear, with Blantyre—to which point, 
it is understood, Central African Air- 
ways have been authorized to divert one 
of their Salisbury-Nairobi Viking ser- 
vices. 

The ‘first Solent diversionary service 
under this scheme left Southampton on 
November roth, but the first actual land- 
ing at Cape Maclear was made on the 
homeward-bound ‘service, which left 
Johannesburg on November 3rd. 


AUSTRALIAN AFFAIRS 


A application by Australian National 
Airways for permission to import 
two Skymasters, to be paid for’ from 
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date they would not have to buy spares for dollars, adding 
that the company already possessed an excellent stock of s 
and that the reason given for the refusal (namely, that the 
purchase would involve the use of dollars for the spare parts 
which would eventually be required) was a very flimsy one; 
he considered that this was merely another method of trying 
to force A.N.A. out of business. 

Meanwhile, the Australian Minister for Air recently made 
a statement before Parliament to the effect that the Govern. 
ment had invested £9,000,000 in State airlines. Of this figure 
£4,370,000 had been advanced to T.A.A., £3,753,787 was 
spent to acquire shares in Qantas Empire Airways and 
£1,000,000 was invested in B.C.P.A. Under the terms of the 
agreement, T.A.A. was due to pay interest on the advance 
when it commenced making profits, but to date its operating 
losses totalled £898,000, and a further $6,951,000 had been 
spent for the purchase of DC-4 and Convair aircraft from the 
U.S.A. From Qantas, who had spent $7,390,000 on Constel- 
lations and spares, the Government had received dividends 
amounting to £116,212 over a three-year period. 


A.R.B. NOTICES 


is Notice to Licensed Aircraft Engineers and to Owners of 
Civil Aircraft No. 17, Issue 6, the Air Registration Board 
directs that a certificate of safety in respect of any British. 
registered aircraft which is based outside the United King- 
dom may be given by any halder of an appropriate aircraft 
maintenance engineer’s licence issued by competent licensing 
authorities throughout the Commonwealth and Eire. 

Other Notices issued are: No. 24, Issue 3 (Fire-Extinguisher 
systems); No. 35, Issue 1 (Electric Cable Terminal Lugs); 
and No. 36, Issue 1 (Essential modifications). 


P.A.A. MERGER 


B ied proposed acquisition of American Overseas Airlines by 
Pan American Airways has been brought nearer to fruition 
by the announcement that a syndicate of 30 bankers will 
provide a loan of some $59,000,000. This sum will be used 
as a cash payment to A.O.A. in respect of their present assets 
and to enable them to write-off their liabilities. It will also 
make possible the purchase of further 
aircraft and eliminate current P.A.A. 
debts. The transaction is now awaiting 
the final approval of the Civil Aeron- 
nautics Board. 

The fact that two of the banks in the 
syndicate chosen by P.A.A. are also 
creditors of T.W.A. has led to the sug. 
gestion in some quarters that these banks 
might have been selected with the aim 
of merging the two airlines, which could 
be an effective means of eliminating 
competition on Atlantic routes. Mr. 
Juan Trippe, president of P.A.A,, 
refuted as ridiculous the suggestion that 
an interlocking relationship had_ been 
created between P.A.A. and T.W.A. 
through the medium of the banks. Con- 
currently, P.A.A. have announced their 
acquisition of a 30 per cent interest in 
Middle East Airlines in exchange for 
three Dakotas and other equipment, 
which will now augment the Lebanese 
company’s fleet to a total of three 
Dakotas and several similar aircraft. 


AIRPORT BEACONS 


NTENSE research into the three con- 
siderations governing the range at 
which an aerial beacon can be seen, i.é., 
intensity of beam, duration of flash and 
angle of view, has led to the successful 
design of a ‘‘ square beam "’ airport loca- 
tion beacon by Chance Bros., Ltd. 
makers of the well-known wartime 
Chance light. After extensive tests at 
Heston, the M.C.A. has announced 
approval of the beacon for standard us 


sterling sources, has met with-a refusal The powerful alternating green and at British airports. 

from the Australian Civil Aviation De- white flashes of the Chance Square Beam Mounted on a 35-4o0ft steel pylon, the 
partment. Mr. Ivan Polyman, manag- airport location beacons referred to in beacon gives a green and white alternat 
ing director of the airline, stated that, the ad/oining column will soon be seen ing beam which exceeds by a large margil 
because the aircraft had been built in by aircrews flying at night over Britain. the performance required by I.C.A0. 
the U.S.A., his company naturally could Five of these new 2,000,000 c.p. beacons specifications. The white beam is of moft 
not give a guarantee that at some future are now on order for the M.C.A. than 2,000,000 candle-power at 1.5 d@ 
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angle above the horizontal. It is claimed 
that the ‘‘square beam”’ principle incor- 
porated in the design ensures a greater 
jntensity of beam, secures a duration of 
flash constant to the upper limit of the 
angle of view and also distributes a power- 
ful light upwards. This enables the beam to 
be seen from a distance of 40 miles at 
5,oooft in meteorological visibility condi- 
tions of 20 miles. 

Originally, four beacons of pre-war type 
were used to light the route from Lympne 
to Croydon, but after the war two service- 
able beacons were obtained by cannibal- 
ization of the other two, one of which was 
used at Heston to mark the position of 
London Airport, and another at Renfrew. 
Five beacons of the new design have been 
ordered for installation at Ringway, Speke, 
Elmdon, Nutts Corner and as a replace- 
ment for the London Airport beacon; the 
pre-war Heston beacon will now be re- 
located at Stanstead. 


AERLINTE EIREANN ACCOUNTS 


haw Aerlinte Eireann accounts presented 
to the third annual general meeting 
showed that the company had a clear sur- 
plus of £55,861 after providing for return 
of the full amount of subsidy received from 
the parent company, Aer Rianta (£401,144) 
to date and for the repayment to the share- 
holders (also Aer Rianta) of the invested 
capital which was £1,425,005. It was re- 
ported that, following the decision to 
abandon transatlantic services in April, 
1948, the disposal of aircraft, equipment 
and all other fixed assets had been completed; all other assets 
were in cash or easily realizable form. 

A figure of £457,005 was recorded as being the gross profit 
after deducting book value of such assets from their realizable 
value, and, added to cash represented by debtors and ad- 
vances, together with the balance of the Aer Rianta subsidy 





MASTERS’ COMMON-ROOM : 
Airport, accommodating two Skymasters, is said to be the largest maintenance 
hangar in Europe. 
nated the need for components to be transferred to work-benches for overhaul. 
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The new Danish Airlines hangar at Kastrup 


The moveable stagings shown in the foreground have elimi- 


and cash in hand, made a total of £1,902,107. The profit- 
and-loss account showed a net expenditure of £118,377, after 
deducting the revenue from hire of aircraft (which was con- 
tinued until June, 1948, to enable the company to realize its 
assets and clear its liabilities), from development, operating 
and realization expenditure. 


BREVITIES 


PECIAL winter excursion fares valid for 23-day periods 

have been introduced by S.A.S. for services from London 

and Glasgow to Copenhagen, Gottenburg, Malmo, Oslo, 

Stavanger and Stockholm. 
o* * * 

On the fourth anniversary of recommencing services to 
Indonesia, K.L.M. aircraft flew the 1,oooth round trip of post- 
war operation. In the 14 years before the service was sus- 
pended, from 1928 to 1942, 970 round trips were flown. 

* * 


* 

In’ answer to a question by Sir Waldron Smithers in the 
House of Commons on November oth, the Minister of Works 
said that the new headquarters of the M.C.A. in Theobalds 
Road, London, had a superficial area, apart from storage space, 
of 102,000 sq ft; it would eventually house a staff of about 830. 

_ * * 

The M.C.A. has announced the appointment of A. Cdre. 
W. E. G. Mann, C.B.E., D.F.C., M.I.E.E., as Director-General 
of Navigational Services, with effect from January 16th, in 
succession to A. Cdre. W. G. P. Pretty, O.B.E. Mr. R. W. J. 
Sullivan will replace A. Cdre. Mann as Director of Navigational 
Services (Telecommunications). 

+ * * 

Non-Dutch pilots-of K.L.M., who comprise about half of 
the total flying staff, are experiencing difficulty in remitting 
part of their salaries to their home countries as a result of 
devaluation. A K.L.M. official has stated that American and 
Canadian pilots were mainly involved and that attempts were 
being made to reach a settlement. 

* * * 

A considerable saving in elapsed time on the London- 
Hong Kong route*have been made possible by the inauguration 
by Pan American Airways of a. new service eliminating the 


“ over-night stop at Calcutta now made by the B.O.A.C. Argo- 


Naut service; total. time for the journey is 4o hr 50 min, as 
compared with B.O.A.C.’s time of 64 hr 20 min. 
* * a 


Aden Airways, Ltd., a subsidiary company of B.O.A.C., 
tecently organized the carrying of many Mohammedan pilgrims 
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from various parts of the Middle East to Jeddah and Beirut, 
en route to Mecca. Twenty-seven flights to Jeddah from 
Damascus carried 850 pilgrims, and three from Baghdad carried 
75 more. Two special flights transported 50 pilgrims from 
Teheran to Beirut, en route to Jeddah by sea, and 20 flights 
were made from Jeddah to Damascus, carrying 500 returning 
pilgrims. Due to quarantine restrictions, no traffic was carried 
from Egypt. 
* * * 

On November 11th the Silver City Airways car ferry between 
Lympne and Le Touquet carried its 2,500th car since the 
service commenced on April 13th this year. Using six Bristol 
Freighters, the company hopes to carry 10,000 cars during 1950. 
The service will continue throughout the winter, and at a later 
date there will be extensions to Paris and Deauville. 

« * * 

Rapidly expanding operations by Trans-Canada Air Lines has 
necessitated the expansion of headquarters in London; and on 
November 9th a reception was held to mark the opening of 
the new offices at 27, Pall Mall. Among the representatives 
from Canada who attended were Mr. W. F. English, vice- 
president (operations), Mr. W. Gordon Wood, general traffic 
manager, and Mr. R. C. MacInnes, director of public relations, 


* + * 

Airway Letters, which can be handed in at B.E.A. offices 
or at the airports in the way in which a Railway Letter is 
handed in at a railway parcels office, are now carried on B.E.A. 
services between Manchester, Liverpool, the Isle of Man and 
Belfast. If handed in at Manchester or Ringway Airport in 
the late afternoon, a letter can be collected in Belfast the same 
evening, representing a saving of at least 16 hr. In addition 
to normal rates, 5d is payable on a 2-oz letter, and the maxi- 
mum weight allowance is 1 Ib 

a * . 

An indication of the cost of Government assistance to cover 
the large operating deficit incurred by the four nationalized 
Argentine airlines may be obtained from figures showing the 
cost in U.S. dollars per passenger for the financial year 1948. 
For Aeroposta the figure was $31.70; for Alfa $30.38; for 
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Fama $464.18, and for Zonda $28.07. In an attempt to 
reduce operating costs and improve air services within the 
country the Argentine Government has recently decided to 
merge three of the companies, Alfa being allowed to continue to 
operate its flying-boat services independently for the time 
being. 

* * * 

Due to the strike which has been declared by B.O.A.C.’s 
Italian employees at Augusta, the Solent flying-boats operating 
on the Southampton-Johannesburg service are making their 
night stop at Marseilles until further notice. 

* * 


Contrary to information which has recently been circulating, 
S.N.C.A.S.O. has confirmed the project to build the SO 5100 
four-jet civil transport after consultation with operators who 
propose to use the aircraft should it prove successful. The 
project is being examined by experts who wish to determine 
whether the State can proceed with the construction of a 
prototype. 

* * * 

Three twin-engined SO-30 Bretagne transports are under- 
going stringent operating tests under the surveillance of Air 
France technicians; the tests are due to finish within the next 
few weeks. The French Civil Aviation Department intends to 
follow these tests with trials involving the carriage of freight. 
Eight SO Bretagne aircraft have now been completed in the 
S.N.C.A.S.O. factory. 

* * * 

Encouraged by the comparatively large dollar revenue which 
has been derived from American travellers in Britain during 
the past few months, B.E.A. is to launch an energetic sales 
drive in the U.S.A. Mr. Clive Adams, at present traffic mana- 
ger, continental services, will be in charge of a sales office 
which is being opened in New York. He is to be succeeded 
in London by Mr. Edwin P. Whitfield, who, until August, 
1949, was responsible for the administration of the entire 
British civil section of the Berlin Air Lift. 

* * * 


Fare reductions averaging 25 per cent will be made for 
trans-continental flights by American Airlines as a result of 
the success of the first low-fare service between New York and 
Los Angeles. Subject to C.A.B. approval it is planned to 


operate DC-4s seating 70 passengers, and later DC-6s will be 
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used. The service is scheduled to commence on December 

27th. Elimination of the meals usually served in flight, and 

simplified reservation, ticketing and loading arrangements Haye 

been worked out specifically for this plan, which, it is est. 

mated, will enable 7o-passenger aircraft to earn as much 

revenue as the 50-passenger DC-6s operating at the regular fares, 
* * * 


The sum of 20,000,000 francs has been voted by the French 
Assembly to finance an expedition to the Kerguelen and Crozet 
Islands in the Southern Indian Ocean for the purpose of 
examining the possibilities of establishing a weather station 
and, eventually, of building airstrips on the islands. 

* * * 


During the first nine months of this year 8,539,430 cargo 
ton-miles were flown by B.O.A.C. aircraft as compared with 
6,235,660 ton-miles for the same period of 1948. This increase 
is stated to have been manifest before devaluation, which 
itself resulted in further increases in air freight from Britain, 
particularly to the hard currency countries. 

* * * 


C.A.A. certification tests have been commenced on the 
Douglas Super DC-3 after modifications to the tail surfaces, 
with the apparent object of obtaining an improved c. of g, 
range in anticipation of heavy rearward cabin loading in passen- 
ger service. A passenger version of the DC-6A Liftmaster, to be 
designated the DC-6B, in which accommodation for more than 
100 passengers in a pressure cabin is envisaged, is another 
project recently announced by the company. 

* * * 


Despite the import control restrictions which the South 
African Government enforced on July ist, considerable 
quantities of different types of cargo are still being delivered 
by air, and the export of certain South African goods is 
being continued with the aid of the airlines. In many cases 
the airlines have granted special commodity rates dependent 
on frequency of shipment and quantity. A high degree of 
efficiency has been reached in the rapid ground-handling of 
cargoes through co-operation between freight departments and 
airport authorities. 

* * * 

The formation of International Aeradio (Pakistan), Ltd, 
with headquarters in Karachi, has been announced. Mr. Albert 
Lowe, I.A.L.’s Far East representative, will be managing 
director of the new company, whose activities are said to 
include a large technical training contract on behalf of the 

Pakistan Government. As from October 

28th, I.A.L.’s head office in London is at 

the recently acquired Aeradio House, 40, 

Ny Park Street, W.1, which will be the per- 

manent headquarters. The _ telephone 

number and cable address remain as 
before. 


FREIGHTER SUNK: The recent flooding 
of Le Touquet Airport was responsible for 
the undercarriageless appearance of this 
Silver City Airways Bristol Freighter. Al 
though it was in the hole for three days 
damage was very slight and the aircraft 
was put back into service immediately. 


FROM THE CLUBS 


YS apna recent activities at the London Aeroplane Club at 
Panshanger was a landing competition in which was 
employed, in order to handicap the more experienced pilots, a 
rather unusual method of marking. The competition was 
carried out with an instructor in the front seat of each air- 
craft; his task was to award marks on procedure, and the 
number of hours each pilot had flown was also taken into 
account. 

One of the highlights of the past few weeks has been the 
approval by the M.C.A. of the Club’s training scheme by 
which pupils are now able to qualify for their private pilot’s 
licences after 30 hours in the air. Poor weather during Octo- 
ber adversely affected flying, 95 hours being recorded; two 
pupils made their first solos. 

The date of the annual dinner-dance has now been fixed 
for Friday, January 2oth; it will take place in the Waterend 
Barn, St. Albans, with the reception at 7 p.m. 

* * * 
ESPITE unfavourable weather conditions in October, the 
Southend Flying School recorded 197 flying hours; one 
member obtained his Private Pilot’s Licence and there were 
five first’solos. During the winter months reduced rates for 
night flying are offered from dusk until the normal closing 


time of Southend Municipal Airport (7 p.m.). The rates are 
£3 10s per hour dual and £3 solo. Several pilots about to take 
their Instrument Rating have been making use of the Link 
trainer during recent weeks and the D/F. station at Southend 
is always available for practice Q.D.M.s and let-down proce 
dure. The School aircraft may be used by anyone wishing to 
improve his I.F. procedure before taking the tests. 
* * * 


} ech psd time at the Herts and Essex Aero Club has bees 
well maintained recently, 364 hours having been flown 
during September and 319 in October, making a total of 10,495 
hours flown since the Club recommenced operations in ie 
1946. A number of continental flights have been made by 
members to the south of France, Paris, Brussels and Milan, ; 
in addition to support given to recent international rallies 
Mr. Victor Ercolani in his Gemini, and Mr. Peter Ayles ima 
Rapide, attended the Oran International Rally, gaining filt 
and eighth places respectively. Mr. Bruni Pini also entered his 
Mohawk for the rally but unfortunately encountered engine 
trouble in the south of Spain and was unable to proceed further, 

The annual dinner and dance will be held on Wednesday, 
December 14th, at the Park Lane Hotel, Piccadilly, London, 
W.1; reception is at 6.30 for 7 p.m. 











L 


C: 
b 
v 
trovers 
Althou; 
should 
strengt 
be four 
B-29 S 
later al 

Deta 
line (c 
B-50D 
the U.: 
stated, 
B-50 | 
with it 
Group 
the ass 
Group 

By c 
new fa 
rear fu 
Plexigl 
and tl 
whereb 
notabl 
gall) t 
tank fi 
carry 1 
of 28, 
the B- 
B-50D, 
All-up 
increas 
tion, n 
h.p. P 


4 
in the 
a grou 
device 
in the 
tender 
plane 
contin 
the Br 

Des: 
troller 





Sma 
fire 








1949 





aber 
and 
lave 
esti- 
uch 
res, 


ATgO 
vith 


lich 
ain, 


10; 


















nes 










FOS ABE BE ge Sn 










FLIGHT, 17 November 1949 


B-50 for 1950 


Latest in the Stratobomber Series 
222 on Order 


ONCERNED largely with the part to be taken by strategic 
C bombing in the future structure of the United States 

war machine, the recent American inter-services con- 
troversy tended to focus attention on the Convair B-36 bomber. 
Although this remarkable aircraft 1s now in squadron service, it 
should not be overlooked that the immediate operational 
strength of the U.S. Air Force’s Strategic. Air Command is to 
be found in the bomb groups equipped with the original Boeing 
B-29 Superfortresses as used in the ‘Far Eastern war, or with 
later and more tormidable variants of this design. 

Details have been announced of the latest in this successful 
line (classed by the U.S.A-F. as ‘“‘medium’’ bombers), the 
B-50p Stratobomber, which sub-type is now being delivered to 
the U.S.A.F. The total order is for 222, and production, it is 
stated, will continue well into 1950. First deliveries of the 
B-50 began late in 1947, and the first unit to be equipped 
with it was the 43rd Group. Earlier this year a B-50a of the 
Group made history by flying round the world non-stop, with 
the assistance of B-29s equipped as aerial tankers. The entire 
Group arrived in England during August. 

By comparison with the B-50a, the latest Stratobomber has 
new radar equipment (the small radar antennae beneath the 
rear fuselage appear to have been removed), a new moulded 
Plexiglass nose section, modified four-gun top forward turret, 
and the new Boeing single-point ground refuelling system 
whereby all its tanks may be filled through one coupling. A 
notable innovation is the installation of a fuel tank (700 U.S. 
gall) beneath each mainplane, outboard of the engines. The 
tank fittings, when extra fuel is not required, may be adapted to 
carry two 4,000-lb bombs, giving a total maximum bomb-load 
of 28,000 lb. Estimates as to the maximum all-up weight of 
the B-50a vary between 140,000 and 160,000 lb, but for the 
B-50p, a definite figure of 164,500 lb has been announced. 
All-up weight of the B-29 series is about 120,000 lb. ‘The 
increase has been made possible by the use of lighter construc- 
tion, notably in the wings, and the installation of four 3,500 
h.p. Pratt and Whitney Wasp Majors, giving a 59 per cent 
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Two external fuel tanks (700 U.S. gall) are a prominent feature 


of. the new Boeing B-50D. Provision is made for the 
carriage of two 4000-lb bombs in place of the tanks. 


power increase over the previous units. It is claimed that 
each of these turbo-supercharged power-plants can be changed 
by four men in 30 minutes. 

The B-50 can operate at heights up to (and probably slightly 
above) 35,000 ft, and it has a cruising speed of at least 300 
m.p.h.; its maximum speed is said to be over 400 m.p.h 
With a bomb-load of some 10,000 lb, the maximum range is 
6,000 miles. All B-50 groups, however, embody a B-29 tanker 
squadron, and in favourable operational conditions the effective 
range of the Stratobomber is therefore greatly increased. 

The type of flight-refuelling equipment fitted to the B-5o0v 
is not specified, but, in the. first photograph of the aircratt, 
there is no sign of the hose-coupling beneath the tail which 
characterizes the British-equipped B-5oas, The possibility 
exists, therefore, that the U.S.A.F. has adopted the ‘‘ boom ”’ 
system of retuelling developed by the Boeing Company (illus- 
trated on p. 579 of Flight, November 3rd). 


. HIGH-CAPACITY FIRE TENDER 


A Special Design for Filton 


in the same breath as ‘‘ Brabazon,”’ the fact that an 
aircraft of this type merits something rather special 
in the way of protection equipment, both internally and as 
a ground service, is inescapable. The airborne fire-prevention 
devices fitted in the Brabazon I have already been mentioned 
in these pages, and now it is possible to describe an airfield 
tender which is about to go into service with the Bristol Aero- 
plane Company's fire force at Filton in order to safeguard the 
continuing tests of prototype aircraft and, when it emerges, 
the Brabazon II. 
Designed to the requirements of the Company’s. fire con- 
troller, Mr. H. W. Pitt, and the transport officer, Mr. Cove, 


f / ‘\HOUGH one may hesitate to mention the word “‘ fire’ 





Smart turn-out : Mr. H. W. Pitt (left), the Bristol Company's 
fire controller, with the new Kidde tender and its crew. 


the new vehicle is the joint work of the Walter Kidde Co., 
Ltd., of Northolt, and the Sun Engineering Co., Ltd., on a 
Thornycroft Nubian f.w.d. chassis. 

Apart from such obvious desiderata as the ability to cover 
rough ground at high speed, an unusually heavy ‘‘ armament "’ 
and “‘ weight of fire’’ have been the principal aims. 

Accordingly, the vehicle has two powerful installations. tor 
providing a combination of fire-inhibiting agents which is 
favoured by the R.A.F., namely, CO, and mechanically 
generated foam. Eighteen solb CO, cylinders, arranged for 
discharge in three banks of six, are connected with two rooft 
runs of }#in hose, each hose terminating in one of the new 
Kidde ‘* Multijet’’ nozzles with a discharge rate of 2,700 cu ft 
of gas per minute. 

The 85 h.p. engine of the vehicle drives a Sun foam-pump 
which, drawing wate1 from a 300-gal tank and foam solution 
from a 100-ga] tank, supplies two hoses at a combined rate ot 
2,200-2,500 gallons of foam per minute. The foam expansiun- 
rate is of the order of 18:1, which means that a very 
large quantity is generated for a comparatively  stnall 
consumption of water and solution. The water capacity 
allows generation of 5,000 gal. of foam. Connections allow 
immediate replenishment from a supplementary water-tanker, 
so that 10,000 gal., in all, can be generated from one charge 
of solution. A switch-over to discharge water only (250 gal/ 
min at 100 lb/sq in) can be made instantaneously 

Operation is from a panel at the rear of the body, the three 
elements in foam-production—water, solution, and air— being 
controlled by a single lever in synchronization with the engive 
throttle. 

There is accommodation for a crew of six, and in addition 
to the usual rescue equipment a set of portable CO, extin- 
guishers is carried, to which extensions can be quickly 
connected to deal with engine fires at heights up to about 15ft. 
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THE HERALD 


A New "Ultra-light” : Two-seat Version May Follow 


PPEALING to the private owner or club member and 

Ay pesticatarty to the ‘‘ultra-light’’ enthusiasts (who 

are at present somewhat neglected) the prototype of 

a new light single-seater is expected to take the air within 
the next few weeks. 

Named the Herald, the newcomer has been designed and 
built by Hants and Sussex Aviation, Ltd., Portsmouth 
Airport. It is clearly desirable that an aircraft in the 
ultra-light semi-aerobatic category should be able to with- 
stand rough handling on the ground and in the air at the 
hands of comparatively inexperienced pilots, thereby avoid- 
ing the need for frequent and expensive repair. Accord- 
ingly, a cantilever low-wing layout has been adopted, with 
a wide-track fixed undercarriage, while the mixed wood- 
and-metal construction is simple and robust. The power 
unit is a standard 36 h.p. J.A.P. J.99 flat twin with a 
4f{t roin diameter fixed-pitch wooden airscrew ; provision 
has been made for installation of a 65 h.p. engine of Con- 
tinental or Lycoming type at a later date. 

Use of a low-wing layout should enable full advantage 
to be taken of ground /air cushioning effect as a minimiz- 
ing factor in heavy landings. The desirability of good 
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stalling characteristics and a low landing speed without the 
use of flaps has led to the adoption of an extremely simple 
wing of rectangular plan form; it is of constant section 
(N.A.C.A. 23018) throughout its 29ft 4in span and has a 
5ft chord. Structure of the outer sections is based on two 
main spars, the front-one being situated at 20 per cent 
chord and the rear at 65 per cent. These spars are of 


simple box type, consisting of spruce booms with ply webs 
on both sides; the roots of the front spars have been 
suitably reinforced with Bakelite pads under the attach- 
ment plates to increase bearing strength at the wing-to- 
centre-section-joint. Attachment is made by four bolts, 
lying in the horizontal plane at each root. 

The ribs are of Warren-girder spruce-ply type except at 






the root end and at the aileron hinge, where the inter-spar 
ribs are replaced by those of the heavier box type. The 
inter-spar diagonal bracing is of high-tensile steel wire 
attached to the spars by means of lugs. Spanwise stringers 
are slotted into the leading edge and inter-spar ribs, the 
leading edge itself being covered with plywood forward of 
the front spar; the remainder of the wing surface and that 
of the differentially operated Frise-type ailerons is fabriec- 
covered. 

The centre section is of similar construction to the outer 
wing except that four. tubular metal ribs are located at the 
undercarriage and fuselage attachment points, while prac. 
tically the whole of the upper surface is ply-covered. 

A tail unit of very simple steel construction with fabric 


covering is used, the externally braced fin and strutted 


tailplane each possessing two tubular spares. The rudder 
and elevator have one steel torque tube each, to which are 
welded plain tubular hinges. The fin and rudder, of 
generous area, are set somewhat forward of the horizontal 
tail surfaces at the end of a rather long (2oft gin) fuselage, 
with a view to keeping the aircraft free from adverse spin 
characteristics. 





A.BOWREER 


THE sturdy appearance and simple construction of the Herald 

can be clearly seen in this Flight structure-drawing. A good 
field of vision is assured by the low positioning of the engine 
and by the adoption of a nose-wheel undercarriage. 


The welded-steel-tube, N-braced fuselage of the proto 
type has been built as a unit, but in production machines 
it is intended to introduce a joint (to facilitate assembly 
and repair) at the point at which the fuselage starts to taper 
rearward. Fuselage covering is by a light-alloy skin from 
the nose to the commencement of the tail taper, the re- 
mainder being fabric-covered, while a detachable panel on 
each side just aft of the engine bay assists access to the rear 
of the engine and to the fuel tank. There is a firewall for- 
ward of the fuel tank and a fume-proof bulkhead aft of it. 
A simple triangulated steel-tube engine mounting is 
attached to the longerons by four Silentbloc mountings. 

Maximum fuselage-width is 334in, which permits a fairly 





HERALD: ESTIMATED PERFORMANCE 
Sea leve! 5,000ft 


(m.p.h.)  (m.p.h.) 
Speed at full load at max cont. power (2,400 r.m.) meas ae 8I 
Speed at cruising power (2,250 r.p.m.) ... re 75 B 
Stalling speed rin at = 40: mph 
Rate of climb (s.I., max r.p.m.) 305ft/min 
Time to 5,000fe Ke “eR 22 min 
Service ceiling ed ae tie 11,000fe 
Range (cruising power at 5,000ft) 265 miles 
Endurance (cruising power at 5,000ft) 3.8 he 
Take-off (still air)... 00... ae 246 yd 
Take-off (5 m.p.h. wind)... 197 yd 
To clear 50ft screen (still air) ae 525 yd 
To clear 50ft screen (5 m.p.h. wind) 447 yd 
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spacious cockpit, though an inspection 
of the prototype suggests that the 
present position of the front spar 
reduces leg-room to an uncomfortable 
degree. In fact, any but somewhat 
taller-than-average pilots would prob- 
ably experience difficulty in operating 
the rudder bar. It is envisaged that 
the standard Herald will have an open 
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Judged purely on external appear- 
ances the Herald should be a fairly 
comfortable if somewhat noisy aircraft 
to fly, though, as a two-seat version 
is projected if the single-seat proto- 


type proves successful, it is to be 
assumed that a more refined type of 
cockpit enclosure will be fitted. Both 
forward and rearward visibility are 





cockpit with windscreen, but a jetti- 
sonable canopy will be offered as 








excellent. 
The prototype has been designed for 





optional equipment. 

The differentially braked cantilever 
nosewheel-undercarriage was chosen to 
facilitate ground handling and ensure 
good visibility. Although, as in most 
ultra-light.aircraft, the tyres are called 
upon to absorb much of the shock of 
landing, the legs themselves will be 
sprung by the use of internal com- 
pression rubbers. The nosewheel is 
castering and self-centring, but not 
steerable. The control column has a 
handwheel shaped to give the maxi- 
mum comfort in use, and a conventional rudder-bar is fitted. 
Control linkage throughout is of the simplest possible 
torque-tube-and-cable type and, although the controls are 
not balanced, no considerable loads are anticipated and no 
trimming tabs will be fitted. 

Instruments provided in the Herald are confined to the 
basic necessities, i.e., A.S.I., altimeter, oil pressure gauge, 
tachometer, fuel contents gauge and compass; no electric, 
pneumatic or hydraulic services will be incorporated. 


NATIONAL AIR RACES, 





an all-up weight of 800 lb with stan- 
dard fuel tankage of 6} gall. While 
performance figures have been calcu- 
lated on this basis it is thought that 
some slight reductions may result from 
increases in weight which have been 
found unavoidable during construc- 
tion. It is hoped, however, that if the 
aircraft goes into production certain 
decreases will be possible. When con- 
sidering the estimated performance 
figures given opposite it should be re- 
membered that high performance has 
been deliberately sacrificed in the interests of safety, as 
represented by a low landing speed, good field of vision and 
robustness of construction. 

It is emphasized that these estimates apply only to the 
prototype and, should the aircraft be put into limited 
production if interest appears to justify it, it is thought that 
better performance figures will be obtained. The manufac- 
turers hope that it may be possible to market the single-seat 
vertion .at approximately £650 and the two-seater at £800. 
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No Single Meeting : "Spread-over” Series at Club Displays 


a number of flying meetings in different localities and 

on various dates. This, year, it will be remembered, a 
number of races, some of them established annual fixtures and 
others entirely new, were combined with the classic King’s 
Cup Race in a three-day August Bank Holiday meeting at 
Elmdon, Birmingham. Public attendances on the Friday and 
Saturday were disappointing, but, after admission prices had 
been reduced, large crowds watched the Monday’s racing. 

Now the Royal Aero Club wants to decide whether, in future 
years, a ‘‘spread-over’’ programme will be preferable, and the 
1950 experiment should give them the necessary data for 
comparison. 

In addition to the King’s Cup, the races concerned are the 
Siddeley Trophy (inter-club light aircraft), Grosvenor Cup (for 
aircraft up to 1,oookg a.u.w.), Norton Griffiths Trophy 
(1,000-1,750kg), Kemsley Trophy (any type of over-300 
m.p.h. aircraft), Air League Cup (over-175 m.p.h. piston- 
engined aircraft), and the $.B.A.C. Cup (gas-turbine-powered 
-aircraft). “With the exception of the King’s Cup and Siddeley 
Trophy Races, all these events will be open to entries from 
abroad. 

The R.Ae.C. competitions committee accordingly invites 
applications from aeronautical organizations, especially flying 


N EXT year the National Air Races are to be spread over 


clubs, which would like to have one or more of the races 
included in any display programme they may be organizing 
in 1950. 

The trophies and prize money, totalling £2,480, will be given 
by the R.Ae.C., the Kemsley Flying Trust and the S.B.A.C. 
The R.Ae.C. will issue all entry forms, receive applications for 
entry and will provide, without charge, certain officials for the 
races. The races will be under R.Ae.C. control. 

Applications for allocation. should be addressed to the 
Secretary-General, The Royal Aero Club, 119, Piccadilly, 
London, W.1. the following details being given :— 

(1) Name of race requested. 

(2) Plan of airfield. 

(3) Plan of proposed course. 

(4) Suggested date (A Saturday if possible, with the 
Sunday in reserve in the event of postponement 
through bad weather). 

(5) Names, occupations and addresses of the proposed 
organizing committee and persons who will be 
financially responsible for the meeting. 

Applications will be considered by the committee—whose 

next meeting will be held during December —in order of 
receipt. 





. Institute of Navigation : ‘‘ Navigation in High-Speed Flight,” 
by W/C. E. Anderson. 

. Institute of Transport (Tees-side Section) : ‘‘ Some Problems of 
Airline Operation,’’ by F. N. Hillier. 

. British Interplanetary Society : Symposium, ‘* Medical Problems 
of Space Travel.” 

. Colleges of Automobile and Aeronautical Engineering : Annual 
Reunion Dinner. 

. Society of Model Aeronautical Engineers: Annual General 
Meeting. 

- R.Ae.S. Section Lecture: “ Engine-driven Gearboxes,’’ by 
G. W. Bubb, A.F.R.Ae.S. 

Nov. 22. R.Ae.S. (Belfast) : Lecturettes and Films. 

Nov. 23. R.Ae.S. (Reading) : ‘‘ British Airships,’’ by Lord Ventry. 

- R.Ae.S. (Luton) : Brains Trust. 

Nov. 24. R.Ae.S. : ‘* Aerodynamic Cleanness,” by E. J. Richards, M.A., 


Nov, 26. 


F.R.Ae.S. (at Bristol). 
Helicopter Association: ‘‘ Aero-elastic problems of Rotary 
Systems,"’ by Prof. A. R. Collar, M.A., D.Sc., F.R.Ae.S. 








FORTHCOMING EVENTS 


Nov. 29. Society of Instrument Technology : ‘‘ Instrumentation on the | 
Martin Open-hearth Furnace,”’ by G. Husson and P. Rodicq. 

Nov. 30. R.Ae.S. (Weybridge): ‘Radar and Aircraft " by 8. W. Hodlin B. Sc. { 

Dec. |. R.Ae.S.: ‘ The Weight Aspect in Aircraft Design.” by L. W | 
Rosenthal, A.F.R.Ae.S. 

Dec. 3. British Interplanetary Society : Film Show | 

Dec. 5. R.Ae.S. (Derby): Annual General Meeting 

Dec. 6 R.Ae.S. Section Lecture: ‘Design of Tailpipes Including h 
Reheat,”’ by J. L. Edwards, B.Sc., A.M.I.Mech.E. 

Dec. 7. R.Ae.S. (Reading): ‘* Forty Years of Aviation,’ by Sir Frederick } 
Handley Page, C.B.E., F.R.Ae.S. | 

Dec. 7. R.Ae.S. (Luton): ‘* Aircraft in Future Warfare,"’ by Air Marshal | 
Sir Robert Saundby, K.B.E., C.B., M.C., D.F.C., A.F.C. 

Dec. 8. R.Ae.S. Graduates: “* Bonding with Synthetic Adhesives,’’ by | 
C. J. Moss, B.Sc. 4 

Dec. 9. British Interplanetary Society : Annual General’Meeting. \ 

Dec. 13. R.Ae.S. (Belfast): ‘* Fatigue of Materials,"’ by Maj. P. L. Teed. 1 

Dec. 14. Herts and Essex Aero Club : Annual Dinner. 


Dec. 16. R.Ae.S. (Brough) : ‘* Design and Operation of Naval Aircraft,” 


by Lt. Cdr. E. M. Brown, O.B.E., M.A., R.N 
















HEN the name Lincoln is mentioned in the same 

context as the words Bomber Command, many 

of us visualize a famous aircraft rather than a 

city. But even were it not still the geographical centre 

of a group of bomber stations, Lincoln itself would remem- 

ber the momentous months and years during which the 

aircrews of the Command went forth from the surrounding 

countryside to write Germany’s fate in letters of fire across 
her own skies. 

To those men the old city offered warmth, comfort and 
entertainment between the sorties they made from the bleak 
airfields. of the: Wolds ; and they came to regard her as a 
symbol of safe return, so that for the crews of many 
squadrons, as they flew back at first light, there was no 
finer sight in the world than the three square towers 
of the Cathedral standing like faithful sentinels on the 
hill-top above the mist-veiled town. 

But some—and, as the scale of our bomber offensive 
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| THEIR NAMES 
SHALL LIVE... 


Rolls of Honour of Nos. 1 and 
5 Groups, Bomber Command, 


Deposited in Lincoln 


Cathedral 


The solemn and impressive moment as the 
Bishop of Lincoln receives the Ensign from 
S/L. D. A. Green before laying it on the 
Altar. One of the Memorial Books can be 
seen in the foreground. 


steadily mounted, many—of those crews did not retum. 

To-day their names are enshrined for ever in the heart 
of their foster-mother city. To say so is to speak literally, 
for on Tuesday, November 8th, the Memorial Books of 
Nos. 1 and 5 Groups, containing 21,000 names of aircrew 
lost on operations, were deposited in the Cathedral—in the 
official phrase, ‘‘formally consigned to the Dean and 
Chapter.”’ 

If the total of 21,000 seems at once glorious and terrible, 
it must be remembered that these two groups—most of 
whose stations were in Lincolnshire or close to its borders— 
made a Herculean effort in Bomber Command’s offensive. 
No. 1 Group, whose Memorial Book bears 9,000 names, 
flew nearly 58,000 sorties, beginning in the fateful 1939-40 
period, when they flew Battles and Blenheims in France. 
No. 5, with 12,000 names now inscribed, was based in 
Lincolnshire throughout the war, and had as its A.O.C. 
for the first 14 months A.V-M. A. T. Harris, later to 
become Marshal of the Royal Air Force Sir Arthur Harris. 
Not, perhaps, unrelated was the fact that, while No. 1 
was mainly occupied with lending its force to massed raids, 
No. 5 (which, incidentally, had many members of Common- 
wealth and Allied air forces among its crews) was fre 
quently called upon to carry out special operations: some, 
such as the sinking of the Tirpitz and the attacks on the 
dams, were of a most spectacular kind; others, though 
they attracted less attention in the headlines, were no less 
successful or valuable to the war effort—among them were 
the continuous attacks on the V-weapon sites. That cap- 
tains of No. 5 Group aircraft earned nine Victoria Crosses 
is some measure of their magnificent tradition. 


The Ceremony 


Blow out, you bugles, over the rich Dead! 
There’s none of these so lonely and poor of old, 
But, dying, has made us raver gifts than gold. 

These laid the world away; poured out the red 

Sweet wine of youth. ... 

More than one of the vast congregation of relatives and 
friends who were gathered in the 13th-century Cathedral 
to honour the memory of the twenty-one thousand must 
have recalled Rupert Brooke’s poignant lines as a fanfare 
by the trumpeters of the R.A.F. Central Band echoed 0 
the high-vaulted roof. As the golden notes died away, 
there walked, in solemn but colourful procession from 


The party formed up in the Airmen’s Chapel for the dedication 
of the Memorial Books. On the left is W/C. D. R. Stubbs, 
with No. | Group’s book; in the centre, S/L. Green bears the 
Ensign; and on the right, W/C. K. P. Smales holds No. 5 
Croup’s book. 
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‘one very short burst from the Beau’s cannon. 
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the west door, the dignitaries of the Church, and after 
them the R.A.F. party bearing the. Books of Memory, with 
the. A.O.C.-in-C., Bomber Command, Air Marshal Sir 
Aubrey Ellwood, K.C.B., D.C., at its centre. 

No. 1 Group’s Book was carried by W/C. D. R. Stubbs, 
D.S.O., D.F.C., and that of No. 5 Group by W/C. K. P. 
Smales, D.S.O., D.F.C, while the R.A.F. Ensign was 
No one 
who served in Bomber Command will need reminding of 
the brilliant records of these three officers, all of whom, 
incidentally, are still serving; between them, they flew 
164 operational sorties. No less remarkable was the record 
of the six members of the escort, F/L. N. Mackie, D.S.O., 
DF.C., F/L. J. W. Carr, D.F.C., Gnr. II S. J. Marshall, 
D.F.M., Sig II J. Wrigley, D.F.M., Engr. W. R. Brown- 


“john, D.F.M:, and Gnr.I J.‘G. Arnold, who shared a 


total,of nearly 300 sorties. 

The Ensign having been received by the Bishop of 
Lincoln, the Rt. Rev. Maurice Harland (himself a fighter 
pilot of World War I), and laid upon the Altar, and the 
Books placed on tables to either side, the simple but 
impressive service began, the lesson being read by the 
Rev. J. N. Keeling (Assistant Chaplain-in-Chief of the 
Royal Air Force) and the Bishop delivering a brief sermon. 
Speaking of the Cathedral—‘‘ mercifully preserved from 
harm and destruction ’’’—the Bishop said :— 

‘‘We think of the men of the aircrews looking at it as 
they passed on their way to the infernos of peril, terror 
and destruction, and their sense of relief as they saw it 
again on their return, knowing they were home and safe, 
if only for a space.’’ He concluded: ‘‘ The spirit of courage, 
loyalty and devotion tp what we believe to be right is our 
tradition. . This for us all is a day of proud thanks- 
giving and remembrance. We need its inspiration for the 
‘days that lie ahead.”’ 

The procession then re-formed and moved in slow time 
to the Airmen’s Chapel of St. Michael in the north transept. 


‘One of three chapels dedicated to the three Services, it has, 


‘thanks to generous donors, been completely refurnished 
and redecorated: its walls now bear the crest of the Royal 
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Air Force, flanked by those of Bomber .and Fighter Com- 
mands ; below them-is: the heraldic shield of the R.A.F. 
College, Cranwell ; and on the grilles of white bronze are 
the badges of Nos. 1 and 5 Groups. The north wall-bears 
a tablet to the memory of A.V-M. Sir Edward Rice, 
K.B.E., C.B., M.C., who was A.O.C. No. 1 Group from 
1943 to 1945, and who died last year as a result of wounds 


received in the first World War. ' 


Accompanying the. Commander-in-Chief in the move to 
the Chapel were A.V-M..G. H. Mills, C.B., D.F-.C., 
(A.0O.C. No. 1 Group); A.V.-M. A. Hesketh, C.B., C.B.E., 
D.F.C. (A.0.C. No. 3 Group); and A/Cdre. G. R. Beamish, 
C.B., C.B.E. (Commandant, R.A.F. College). 

The Memorial Books were then formally handed by the 
Commander-in-Chief to the Sub-Dean, Canon A. M. Cook, 
and the Bishop said a prayer in dedication of the Books 
and the new appointments of the chapel. 

In format the Books are well worthy of their content: 
each bears the R.A.F. crest on its blue morocco gilt- 
lettered cover and has an illuminated vellum title page ; 
the thousands of names have been painstakingly inscribed 
in copperplate style on the parchment-like pages by a pro- 
fessional caligraphist. 

The dedication concluded, the procession returned to the 
nave; the infinitely sad, sweet echoes of the Last Post 
gave way to the stirring notes of the Reveille; a hymn, 
a prayer and the blessing, and the memorial service was 
over. 

Outside the Cathedral, the Commander-in-Chief took the 
salute at a march-past of some 300 officers, airmen and 
W.R.A.F. personnel of Bomber Command, together with 
50 Cranwell cadets who had attended the service. 

This brief account would be incomplete without a word 
of praise for the precision with which the parties carrying 
the Memorial Books and Ensign carried out their elaborats 
ceremonial duties ; no one, officer or N.C.O. aircrew, put 
a foot wrong, and the occasion gained immeasurably in 
dignity by this complete absence of hesitation or hitches. 


ROP. €. 


CORRESPONDENCE 


The Editor of 


‘Flight” does not hold himself responsible tor the views expressed by correspondents in these columns. 


The names and 


addresses of the writers, not necessarily tor publication, must in all cases accompany letters. 


MEDITERRANEAN MEMORY 


WAS very interested to read the history of No. 600 (City 

of London) Squadron, .R.Aux.A.F. in the November 3rd 
issue of Flight, and particularly the paragraph on the destruc- 
tion of a Cant Z 506s near Cagliari. 

The interesting point about this action was that the navi- 
gator of the aircraft was ‘‘on loan’’ from No. 500 (County 
of Kent) Squadron, R.Aux.A.F., who were flying Hudsons 
from Blida. The 600 Squadron Beau was piloted by. I/O. 
Hilken and was on detachment at Bone to carry out daily 
patrols between Bizerta and Cagliari to intercept an Italian 
convoy. Another aircraft from Malta patrolled from Sicily to 
Bizerta. The latter route was eventually used by the convoy ; 
it was intercepted by the Navy and, as far as I remember, was 
totally destroyed. 

Thus, for this job, the navigator was on loan from 500 as 
they were from Coastal Command and had previously been 
on anti-shipping work. 

The particular trip when the Cant was destroyed was fairly 
hectic. The Beau took off from Bone as a stick of bombs 
dropped on the airfield and flew out below the formation of 
Ju88s_ responsible. At Cagliari a sketch was made of the 
shipping in the harbour, which included a number of U-boats, 
and it was planned to shcot-up a row of Cants moored on the 
lake just inland. 

here was no A.A. fire, and the reason was obvious when‘a 
couple of Merogs came out of the sun and attacked from the 
port quarter. Presumably they had been patrolling above the 
Beau, which was at 2,500ft. A hurried exit was therefore 
made, but the 1ogs had in any case. overshot and didn’t 
follow—a single aircraft in broad daylight and a clear sky 


Must have been quite beyond their comprehension ! 


About half-way home the Cant was met, and succumbed to 
The. survivors 
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‘suit any type of aircraft by merely changing 


piled into a rubber dinghy—quite cheerfully—and although a 
trawler looked for them that night, and the Beau searched on 
the way home, they were not seen again by the Beaufighter 
crew when doing a similar patrol next day.. Probably another 
Cant had picked them up in a quiet moment. 

Kenton, Middx. THE NAVIGATOR. 
Mason, ex-500 Squadron.) 


SIMULATED FLIGHT TRAINING 


O* reading, in your issue of October 27, the description of 
the Curtiss-Wright flight-simulating trainer that B.O.A.C. 
has ordered. I gathered the impression that the use of this 
type of trainer was a new idea. 

May I therefore point out that way back in 1942-43, F.S.T.s 
were being used by the R.A.F. at St. Athan for type-training 
aircrew for four-engined aircraft. 

Apart from the radio equipment these were very much the 
same as the Curtiss-Wright; the ‘‘engine’’ and “‘ flight’ 
units were built into the nose portion of the type to be simu- 
lated, so that all the controls, etc., were in the right place, 
and, as with the C.-W., there was an instructor’s panel from 
which various ‘‘snags’”’ could be simulated as required. 

The simulating units used only 14 radio valves (two or these 
for intercomm) and 22 electric motors (1 h.p.), and a 3 h.p. 
motor as prime mover, the whole system being operated by 
electro-pneumatic means. 

Engine conditions (both ground and flight) were reproduced 
in accordance with the makers’ data charts. All the instru- 
ments on the pilot’s and flight engineer’s panels ‘‘ worked,’’ 
including the Pz and D.R.C. “‘ Feel’’ varied according to speed 
and attitude, and the trimmers were very effective (the Lanc. 
F.S.T. could be ‘‘ flown’’ by its trimmers). 

Both the ‘‘ flight ’’ and “‘engine’’ units could be adapted to 
‘* characteristic ’” 


(R. F. 
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cams and control layout. The fuel saved by using these simu- 

lators for flying training at St. Athan was about a third of a 

million gallons of petrol and several thousand gallons of lubri- 

cating oil, plus all that goes with the maintenance of actual 

aircraft. The maintenance of the F.S.T. was just about one 

man/hour per ‘‘ flight ’’ hour. F. BARLING. 
Canterbury. 


SUBVERSIVE SUGGESTION 


Yee some very impressive condensation trails being 
drawn across London’s sky one afternoon recently, I 
fell to wondering what would happen if some enterprising adver- 
tiser, determined to defy the present ban on the use of fuel for 
sky-writing, chartered a suitable high-altitude aircraft and 
wrote his message in water-vapour, 

Imagine the earnest waggings of grey wigs when the pilot, 
as defendant, pleaded that he was merely out for a pleasant 
afternoon’s aviation, and that if his course happened to spell 
‘*Stinko Soap’’ it was just too bad! After all, he had no 
control over contrails ; better men than he had got themselves 
shot down through unwillingly or unwittingly displaying these 
tell-tale appendages, 

I likewise wondered if a Meteor or Vampire pilot will ever be 
tempted to write a naughty word in the sky and, if he does, 
under what statute he will be arraigned. Defacing walls? 
Surely not, unless the prosecution could prove that there was 
a ‘‘wall of cloud’’ somewhere around. Presumably one of 
those ancient laws about ‘“‘ disturbing the peace’’ or ‘‘ causing 
a public mischief ’’ would be invoked. 

Possibly one of your learned readers with a legal training 
would know the answer—but I am not prepared to pay a fee 
for the information. 


London, S.W.1. W. A. SMITH. 


CHARTER OPERATING COSTS 


FTER the enforcement of the new I.C.A.O. regulations 

the charter companies will be left without a single air- 
4 craft that will have an all-up weight of 28,000 Ib and at 
the same time be capable of accommodating, at a few hours’ 
notice, either 24 passengers or a bulky three tons of freight. 

It is certain that when the Ambassador goes into service 
vith B.E.A., the market will slowly be offered Vickers Vikings 
it a price which the majority of companies will be able to 
find. I would estimate a figure of £14,000 with C. of A. 

I believe that in the heavier category of twin-engined aircraft, 
within the price limitations, the Viking is the only type that 
will meet most of the I.C.A.O. regulations, carry up to 24 
people, operate at a cost not too far above that of a DC-3, and 
be available for purchase. However, present operators of the 
Pratt and Whitney R.1830 series Dakota may find that the 








Viking operating costs are up on nearly all items. The 
following table brings these points into relief :— 
Initial Cost Cost of Overhaul Fuel 
Aircraft (approx.) engine Period Consumption 
replacement 
Viking £15/18,000 £1,050'1,400 | 500 hrexcept | 47 Imp. gal/hr 
(used) toA.R.B. ap- 
proved firms 
Dakota £9/13,000 £250/300 800 hr 34 Imp. gal/hr 
(used) 























These are the main points that a charter company must weigh 
up. With the aircraft of higher operational cost quotations 
to brokers would have to be raised, which will leave a smaller 
margin between the state airline fare and the charter fare. If, 
however, the engine life is increased to 800 hours to all opera- 
tors, conditional on air and ground crews attending a course 
at Bristol’s and Vickers, the average small company would have 
a fighting chance. 

{Since our correspondent’s letter was written, the overhaul 
period of the 630 series Hercules has been approved at 900 
hours.—Eb. } 

The two alternatives, that of'the Super DC-3 and the Mamba- 
engined DC-3 put forward recently, are both, in my opinion, 
out of the question for the type of operator discussed here. 
Any firm that can afford {71,000 for a Super DC-3 or the 
estimated {20,000 for the Mamba conversion could purchase a 
second-hand DC-4 or two Vikings, as this is what it means in 
terms of hard cash. : 

If we assumed that the Mamba conversion cost were lowered 
to {15,000 we would then have a Dakota that would meet 
1.C.A.O. requirements at an all-up weight of 26,700lb, as 
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against the old 28,oo0 lb, an overhaul life which is at present 
250 hours for engines costing approximately £8,000 each, a 
much higher fuel consumption which, although not as expensive 
as that of too-octane, means a shorter range with the same 
load carried at present by. the Pratt and Whitney engined 
DC-3, and also the fact that the Mamba operator will have an 
engine of which he has little or no experience and for which 
spares are not yet likely to be found in remote parts. 

To have to replace these very expensive items after 250 hours 
as at present, or even the proposed 500 hours, is out of the 
question, as I am sure that in England to-day not many opera- 
tors can spare the sum of £16,000 after 250 or even 500 hours’ 
flying. I would venture to say that such expense is impossible 
to a profit-making concern, and thus all charter companies are 
ruled out. 

It is my opinion that no aircraft exists within the charter 
companies’ reach to replace the Dakota. In view of the: very 
small number of Dakota aircraft that either ‘‘lose’’ an engine 
during take-off, fail to clear the I.C.A.O. barrier of 50ft (which 
appears to lurk always in line with the end of the runway in 
use), or fail to get their fully laden weight into the average 
airfield on one engine, it is, in my view, a quite reasonable 
suggestion that such a tried and reliable aircraft be granted at 
least a stay of execution when the axe of I.C.A.O. falls in our 
midst. ; 

I hear on good authority that Bristols are conferring with 
Douglas on the subject of a Hercules installation that not only 
meets all I.C.A.O, requirements but also gives a useful increase 
in the all-up weight. This appears to be the proposition which 
will give the charter companies’ Dakotas a new lease of life, 
and one hopes that, pending the outcome of this venture, the 
Powers that Be will apply the same discretion as was applied 
by Nelson at Trafalgar. THOMAS D. KEEGAN, 

London, W.2z. 


CROP SPRAYING 


HE report in Flight dated October 2oth, under the heading 

‘‘ The Versatile Auster,’’ would, we think, lead the reader 

to understand that vast areas can be sprayed at the rate of 100- 

150 acres per hour at a cost of 15s per hour for petrol and oil, 
with no further difficulties. 

The aircraft shown in the photograph accompanying the 
report is one with which we have been conducting trials, and 
we would like to correct any wrong impression gained by point- 
ing out that extensive experimental work will be required before 
the spraying equipment is anything like suitable for general 
use. With the aircraft and installation in its present form it is 
highly improbable that, even under ideal operating conditions, 
it could successfully spray 40 acres per hour. Furthermore, 
from an aircraft operating point of view, the take-off perform- 
ance of the Autocrat has been reduced to such an extent that 
it cannot be used with a full ‘‘spray load’’ for taking-off from 
any known field in this vicinity. 

This reduced take-off performance means that the loss of time 
in ferrying the aircraft to and from an airfield or ‘‘ prepared 
strip’’. for replenishing the spray materials may result in the 
loss of so much time that the whole project may be considered 
uneconomical. Of course, a higher-powered engine would pro- 
portionately increase the take-off performance, but, neverthe- 
less, the actual spraying problems, from our point of view, are 
far from being solved as yet. 

With all due appreciation for the good work that the Auster 
Company has completed on this aircraft, it is only fair to add 
that our observations and opinions are made, not with the 
desire to minimize Auster’s progress, but to emphasize the fact 
that considerable time, thought and money will have to be ex- 
pended before the system may be considered satisfactory from 
our viewpoint as agricultural spraying contractors. 

L. G. F. HEWITT, 

Boston, Lincs. Manager, Hardy and Collins, Ltd. 
[In this connection Auster Aircraft, Ltd., state that the Auto- 
crat is not considered by them to be the most ideally suited 
aircraft for general spraying operations. Their own develop- 
ment work is being done on the high-powered Gipsy-engined 
range of Auster aircraft, notably the J-5 model which 3 0 
widely used in Australia. The facts and figures quoted in the 
article were, they state, perfectly correct, but as the interim 
trial assembly had been installed in an Autocrat the article 
may have tended to’ focus attention on this particular model 
as the basis of a crop sprayer. Auster Aircraft are particularly 
anxious that would-be operators are not misled by over-optt 
mistic assessment of this’ machine’s capabilities as a crop 
sprayer. Considerable development work is at present being 
done, and it is stated that results so far have shown the Gipsy- 
engined J-5 Auster to be ideally suited for this kind of operation, 
especially by virtue of its big margin of power.—EDb. | 
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To Be or Not to Be? 
CCORDING to the Daily Telegraph 
of November gth, the Air Ministry 

is considering the ‘‘ abolition or drastic 

reduction of R.A.F. Transport Com- 
mand,’’ as part of the cuts in defence 
expenditure announced recently by the 

Prime Minister. In view of the deep 

implications of such a policy, Flight in- 

vited the Air Ministry to comment on 
the report. The official reply was that 

“various economy measures in the 

R.A.F. are under consideration, but no 

decisions have yet been made.”’ 

A possible reason for the abolition of 
Transport Command, as given in the 
newspaper, is that during the last war, 
airborne forces ‘‘ did not achieve decisive 
results commensurate with the money, 
manpower and material they required.”’ 
Should the Command be reduced and not 
abolished, concludes the report, its two 
groups might be amalgamated and placed 
under Bomber Command; routine con- 
veyance of ground crews and _ spares 
overseas could theg be undertaken by 
civil transport aircraft. 

In the absence of more definite official 
commentary, it can only be assumed 
that the fate of Transport Command is, 
in fact, now being considered. A deci- 
sion to annihilate the Command could 
only be justified by a plea for national 
economy, and would certainly be met 
by a storm of opposition. If a decrease 
in funds for the R.A.F. is inevitable, 
the solution would hardly appear. to lie 
in suddenly lopping off the branch which, 
tactically, appears the least useful. 
Other forms of expenditure are at least 
worthy of prior investigation. 


Far-East All-Weather Training” 


INCE its inception last year, the 

All Weather Training Flight at 
R.A.F. Station Changi, Singapore, com- 
manded by S/L. A. C. Blythe, D.F.C., 
has provided two-week training courses 
for over 60 aircrew pupils. Regardless 
of the type of aircraft to which they are 
accustomed, pupils train in Harvards 
equipped with the two-stage amber 
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Royal Air Force and 


Naval Aviation News 


and Announcements 


CELESTIAL GES- 
TURE: D.H. 
Vampires of No. 
32 Squadron, 
based on Cyprus, 
formed the Tur- 
kish national em- 
blem over Istan- 
bul during their 
recent, nightly 
successful tour of 
Turkey. 


simulated night - flying equipment. 

Problems of fog and icing are, natur- 
ally, dealt with in theory alone, but local 
weather provides an abundance of 
“‘cu-nim.’’ in which the greater part of 
the course is flown. Lectures are given 
on meteorology, navigation, air-traffic, 
radio and radar. 


R.A.F. Appointments 


ITH effect from October 2gth, 

A.V-M..G. E, Gibbs, C.LE., 
C.B.E., M.C., was appointed chairman 
of the United Kingdom Delegation to 
the Military Staff Committee of the 
United Nations Organization, New 
York. 

Since May, 1948, A.V-M. Gibbs has 
been Royal Air Force Member of the 
ae gy | Staff Committee, U.N.O., New 

a 


York, having previously been S.A.S.O., 
Transport Command, from August, 
1946. He was S.A.S.O. of No. 11 


Group, Fighter Command, during the 


Battle of Britain, and later became 
Director of Overseas Operations at the 
Air Ministry, a post he held from April, 
1942, until he went to South-East Asia 
Air Command as Director of Special Air 
Staff Plans in December, 1943. Soon 
afterwards he was appointed S.A.S.O. 
of R.A.F., Bengal, at that time also in 
Burma, and subsequently spent a short 
period as A.O.C. No. 233 Group. 

In 1918 he was awarded the M.C. and 
two Bars. Among the ten enemy air- 
craft he accounted for in that year was 
a two-seater on which he repeatedly 
dived until the observer waved a white 
flag and was allowed to land. He then 
landed beside it and took both occupants 
prisoner and the machine intact. 

Appointed to Flying Training Com- 
mand as Senior Air Staff Officer is 
A.V-M. F. F. Inglis, C.B., C.B.E., who 
has occupied a similar post in the Far 
East Air Force since January, 1947. 
Previously, he had been A.O.C., No. 23 
Group, Flying Training Command, from 
August, 1945. 

Throughout the war he was on intelli- 
gence duties at the Air Ministry, where 
he became a Deputy Director of Intelli- 
gence in September, 1940, Director of 
Intelligence in March, 1942, and Assist- 
ant Chief of the Air Staff (Intelligence) 
in the following October. A.V-M. 
Inglis is 50, and was commissioned from 
Sandhurst in the Duke of Cornwall’s 
Light Infantry in 1918. He was 
awarded a permanent R.A.F. Commis- 
sion in 1925, after being seconded from 





IN MEMORIAM : A.V-M. Sir Aubrey E. Ellwood, A.O.C.-in-C., Bomber Command, 
arriving at Lincoln Cathedral for last week’s ceremony (reported on page 658) of 
depositing the Rolls of Honour of Nos. | and 5 Gr-.ups in the Airmen’s Chapel. 
The C.-in-C. is accompanied by his personal assistant, F/L. R. W. Stocks 
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the Army for the previous four years. 
It is also announced by the Air Minis- 
try that G/C. D. G. Morris, C.B.E., 
D.S.O., D.F.C., has. been appointed 
A.D.C. to the King, and that the Rev. 
F. D. Morley, B.D., the Methodist 
Principal Chaplain, has become an 
Honorary Chaplain to His Majesty. 


Clean Sheet 


| F lngione September last, there were 
no accidents involving death or 
injury in R.A.F. passenger- and troop- 
carrying aircraft. A total of 4,900,000 
passenger miles was flown. 


Reunion 

O. 246 (Madras Presidency) Squad- 

ron’s reunion will be held on Satur- 
day, November 26th, at Ye Olde Dr. 
Butler’s Head, Masons Avenue, Cole- 
man Street, London, E.C.2. Tickets, 
12s 6d, from Arthur T. Figg, Ash Hall 
Hotel, Stoke-on-Trent. (Acceptances 
by November 23rd.) 


Jet Re-equipment 
rw reported on page 606 of last week’s 
issue, Mr. Arthur Henderson, the 
Secretary of State for Air, recently gave 
some details of re-equipment of the 
Auxiliary squadrons with jet aircraft. 
In answer to a question in the House of 
Commons, he announced that re-equip- 
ment of all R.Aux.A.F. fighter squad- 
rons would be completed by 1951. 

The Air Minister was also asked why 
our pilots were expected, in the event of 
war, ‘‘to fly in out-of-date machines,’’ 
in view of the export of jet fighters to 
foreign countries. In reply, Mr. Hender- 
son stated that the question of exporting 
fighters concerned the Minister of 
Supply, but that it had not limited 
supply to the R.Aux.A.F. 

From a defensive point of view, it is 
undeniable that 20 Auxiliary squadrons 
of jet fighters would have presented a 
more formidable picture than does the 
R.Aux.A.F. at present. However, it 
would be incorrect to regard squadrons 
of Spitfires—the majority being the 
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PLAINFARE PARTY: The contribution of Australia, New Zealand and South Africa 
to the British Commonwealth share of the Berlin Air Lift earned grateful remembra 
in this country. Pictured above, on their return to Australia, are R.A.A.F. aircre 


who took part in the operation. 


latest variants—as an obsolete, last- 
resort force. The most modern air forces 
continue to employ large numbers of 
piston-engined bombers with maximum 
operating speeds of little more than 300 
m.p.h. The ‘‘ Spit’’ is by no means out- 
classed by these machines, and, in 
addition, its endurance characteristics 
enable it to maintain standing patrols, 
unlike the majority of jet fighters. 
Concerning the Regular Air Force, Mr. 
Henderson said: ‘‘ We have re-equipped 
all squadrons of Fighter Command and 
all ground-attack squadrons in the 
Middle East. In fact, all fighter squad- 
rons of the Regular Air Force will be 
re-equipped by the end of the. year.’’ 
The news is encouraging, but correction 
should be made of a partial error in this 


CHIEFS MEET: Prominent members of the Belgian Services visited Canada recently 


and made a tour of Army and R.C.A.F. establishments. 


Seen at R.C.A.F, Station 


Rockcliffe are (left to right): Lt. Gen. C. Foulkes, Canadian Army Chief of Staff; 
Maj. Gen. L. Leboutte, Chief of the Air Staff, Belgian Air Force ; Lt. Gen. E. Baele, 
Chief of Staff, Belgian Army ; His Excellency Viscount du Park, Belgian Ambassador ; 
and Air Marshal W. A. Curtis, Chief of the Air Staff, R.C.A.F. 


official statement; R.A.F. night fig 
squadrons are equipped with Mosquito 
which are likely to remain in servies 
until the delivery begins of jet 
fighters. 


No. 9 Squadron’s Pakistan Tour 
IX Lincolns of No. 9 Squadrom: 
R.A.F. Bomber Command, ret 
to Binbrook, Lincs., on November 
after a most successful training and 
will mission to the Royal Pakistan 
Force. They fiew the last leg of 
return flight from Castel Benito ia 
hours. b: 
The aircraft left Binbrook on Octe 
1st accompanied by two Yorks ca 
ground crews and spares. In all, - 
officers and men made the jour 
After a fortnight in the Canal Zone 
Egypt practising as part of Bomber 
mand’s Exercise Sunray, the Squadm 
flew direct the 2,000 miles to Ma 
pur in twelve hours, and b 
combined exercises with the R.P.A 
the R.P.N. and the Royal Navy. 
one such exercise the Lincolns drop 
live: 4,000-lb bombs on Churna Islang 
near Karachi, after the Navy had boa 
barded it, and they were followed & 
rocket-firing fighters of the R.P.A.F. 
Later they made a simulated att 
on the cruiser Mauritius in the Ind 
Ocean, and ‘‘ bombed ’’ Karachi throw 
a severe dust storm, which extended: 
to 10,000ft. The Lincolns were able: 
contribute their maximum effort throu 
out the tour. ‘ 
Going up to Peshawar, where they, 
spent two nights, many of the persom 
visited the Khyber Pass. At Pesha' 
Rawalpindi and Lahore the Squad 
Was entertained at civic receptions ¢ 
its commander, S/L. P. A. Ostle, 
received by the Governors and 
Deputy British High Commissioj 
Members were most hospitably Te 
wherever they went. No. 9 Sq 
returned to Egypt on October 27, 
ing at Habbaniyah, Iraq, on the Way 
It left Egypt for Castel Benito on OG 
ber 31. 
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